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VANUATU OFFICIAL URGES NUCLEAR-FREE PACIFIC 


Christchurch THE PRESS in English 14 Apr 83 p 17 


[Article by Ken Coates] 
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CZECHOSLOVAKIA 


WORK ON NUCLEAR POWER PLANTS DISCUSSED 


Prague RUDE PARVO in Czech 7 Apr 83 p 5 
[Article by Miloslav Vitavsky: “Preparations at Temelin"”)] 


[Text] We stopped on a narrow road and got out. 
“Well, here it is,” said Josef Novak. From the 
roadside ditch rose a gentle hillside, on whose 
saturated green slope grazed a herd of roedeer. “We 
used to see them even up on top, but now they've 
obviously been scared off by the drilling rig,” 
explained the director of the Vodni Stavby [Water 
Construction] branch enterprise. “Drilling operations 
are in progress in places where construction blocks 
will be located." 


The spot where our next nuclear power plant is to be constructed is located 
about 5 kilometers from Tyn on the Voltava. It was named for the nearby 
towrship of Temelin. The final and definitive alternative of three locations 
which were considered in Southern Bohemia will be on a hilltop like a medieval 
castle. This is not too convenient for pumping water, but to make up for 
this--and this is essential--the ground conforms to precisely specified 


conditions. _ 


These conditions are constantly becoming more precise. This is also the reason 
why the predecessor to this construction site was rejected. It's a pity, sinve 
we had to quit work for which several years of preparations had been completed, 
work which had been taken into account in tne plan for regional development. 
The first concrete step was the destruction of the first construction project, 
which was supposed to be a residential district in Vodnane. 


We Choose a Different Building Site 


Whenever a construction project is changed there is always some delay. Instead 
of in Vodnane, construction was begun in Ceske Builejovice. Hotel 
accommodations with 700 beds are to be completed by October of next year. 
Radiation control laboratories will also be built at the same time. 











One of the first important operations is the long-term measurement of 
atmospheric purity. Even from this it can be seen what care is being given to 
conservation of the environment around the nuclear power plant. Nothing here 
is being left to chance or later conjectures. 


Thus, for example, data on the construction of a dam are at variance. From the 
construction site we went to Prague, along the river valley. “This is 
Korensko, from which, by a certain arrangement called a submerged stage, we 
could supply the plant with industrial water,” said Novak. 


Originally, it was planned to construct the water [supply] equipment at 
Hnevkovice, a bit further along the road. No one has yet excluded this idea 
for a number of reasons. The fact is that it has not yet been decided whether 
to build a dam for half a billion [Kes] or whether we will eventually manage 
without it. At present experts are reevaluating all the information. Their 


work will be completed this June. 


Land and Transportation 


By next year work will be in full progress in Tyn on the Voltava. By the 
mid-80's there will be two dormitories here, housing 1,400 people, and over 400 
apartments of the 700 planned, with complete facilities. These are the first 
structures, on which further work depends. Of course coristruction work in Tyn 
will require heat from the Midlovary heat and power plant and there will be a 
need for food service and medical care. 


One extremely important project is to connect Tyn and Ceske Budejovice by a 
trolley line. Transportation by not entirely satisfactory communications could 
become the weak point in this construction project. Thus roads are now being 
built to make it possible to transport people effectively to the construction 
site while the nuclear power plant is being built as well as to transport 


materials and equipment. 


Most of the materials are to travel by rail. Therefore, it will be necessary 
to increase the capacity of the railway line between Ceske Budejovice and 
Veseli on the Luznice by a series of modifications, to modiy the Zliv and 
Hluboka on the Voltava stations, and to rebuild the track between Cicenice and 


Tyn on the Voltava. 


Nor can we forget an important principle without which no construction project 
can manage today. In the Stropnice irrigation area, we will have to reclaim 
500 hectares as compensation for the land preempted in Temelin. 


It will be Our Largest 


This year we are also supposed to begin preparatory work on the main 
construction site of the nuclear power plant, which will have an output of 
4,000 MW. It will thus have more than twice the capacity of the Dukovany 
plant, both plants in Jaslovske Bohunice, and the one in Mochovce. For the 
first time we will be building equipment wih third generation reactors, 
structurally sealed off by a protective envelope of prestressed concrete with 











an internal hermetic steel construction. Every production block, produced as 
an independent object, will be equipped with a primary part provided by the 
Soviets and a machine room wih a turbo-unit of our own manufacture, having an 


output of 1,000 MW. 


In the case of the South Bohemian Temelin, construction is also being carried 
out through Cxechoslovak-Soviet collaboration, which for the nuclear power 
industry is almost a matter of course. On the basis of intergovernmental 
agreements, contracts are being concluded on deliveries, from designs, through 
deliveries of materials and equipment, to help in designing and construction. 
Without close collaboration with the Soviet Union we could not under 
contemporary conditions be capable of such projects. 


Work is in progress on the preparation of design documentation for the power 
plant itself. According to the relevant government resolutions, construction 
should begin in Janury of 1986 in order for the first 1,000-megawatt unit to be 
ready for a trial run in mid-1991. Even these relatively long deadlines, 
however, show the need to begin preparations at the construction site this 
year. Plans call for August, which is indeed rather late, since not much work 
could be done by the winter. Therefore, assuming a construction permit will 
already have been granted, builders are counting on beginning construction as 
early as May in order to create enough time for sufficient ground to be broken 
this year. By next year, the third stage should already have been started, in 
which, along with other work, the towns of Brezi and Podhaji are to be 


partially razed. 
A Lifetime Commitment 


Never yet have we constructed such a large and financially demanding project. 
Its completion will have a favorable effect on our power supply, but it also 
represents an enormous degree of lifetime commitment by the relatively 
extensive territory cf South Bohemia. Every such construction project counts 
On attracting many pewple from the surroundings. Dukcvany, too, 2ttracted 
construction workers, designers, engineers, and people to work in managerial 
positions and the service industries, from food services to transportation. It 
is being constructed in one of the largest regions and in the vicinity of one 
of our largest cities. But despite this we are having a number of problems 
with the work force. In comparison with the South Moravian region, there is 4 
significantly lower population density in South Bohemia. 


All in charge of construction work must e2ssure that there is an adequate supply 
of workers. Nuclear power sources are of significance not only as regards the 
future power suppy, but also for their contribution toward preserving the 
quality of the environment. When the first construction workers came to 
Dukovany, larks lived in the fields. Construction has been in progress there 
for several years now. Last year in midsummer a lark returned. Perhaps in 
Temelin herds of roedeer will remain in the vicinity and will some day return 
to graze at the foot of the power plant. As proof of the fusion of ultramodern 


technology and nature, 
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CZECHOSLOVAKIA 


WORK TOWARD COMPLETION OF V-2 PLANT IN BOHUNICE DISCUSSED 
Prague RUDE PRAVO in Czech 13 Apr 83 p 3 


[Article by Eng Dusan Belko, Chief of the Division of Fuel Economy of the 
Jaslovske Bohunice nuclear power plant, district of Trnava: “Responsible and 


Quality Work") 


(fext] The work unit of the Jaslovske Bohunice Atomic Power Plant syndicated 
enterprise has, in the course of its brief existence, achieved many favorable 
results. It has invariably fulfilled the state plan as well as contributing to 
completion of preparations and the rapid completion of general maintenance, 
which last year, for example, was at a high organizational and technical level. 


Our primary goal this year is to produce 5,800 gigawatt hours, [GWh] of 
electric power in the V-1 plant, which includes a counterplan of 200 GWh. In 
addition it will be necessary to put the V-2 plant into operation; this plant 
is to produce 500 GWh of electricity. Fulfilling these tasks will not be 
simple in the case of the V-2 plant. The construction and assembly deadlines 
are tight, and problems related to capacity and technology are occurring. 
Therefore a measure was passed in pursuit of increased efficiency of management 
and organizaiona) work. Just as in Dukovany and Mochovce, here, too, an 
operations investors’ concern was created with the function of joining forces 
and initiatve in a single direction—that of putting the first and second units 
of the V-2 power plant into operation within the deadlines called for. 


We are, therefore, looking for ways for the V-l1 work units to contribute to 
fulfilling these tasks. We are analyzing working methods, reconsidering ways 
to speed them up, and studying operating documentation so that we might 
participate with better qualificaions in the work which has been started, 
favorably affecting its course and fulfiling all contractual obligations of the 
operator . 


For example, our work brigade, which has charge in the primary part of the 
plant of the weighing out into and removal of nuclear fuel from the reactor, 
last year fulfilled its tasks in both units 10 days in advance of schedule, 
thus contributing to the successful course of general maintenance. The next 
removal [and replacement] of fuel will, however, not occur until this August, 
and therefore we are devoting our working hours to preparations in progress in 
the V-2 plant and to assisting workers of the Institute for Power 











a 


“achine-Building of the Skoda syndicated enterprise of Plzen with assembly of 
the heavy machinery, which we hope to accomplish within the deadline. 


We are aware that operations involved in the exchange and manipulation of fuel 
are highly responsible and require people who are in good physical ard mental 
condition. Even the slightest inaccuracy can have serious consequences, so our 
brigade wants to deliver only honest and high-quality work. 


The other work units and socialist labor brigades are doing the same. Our goal 
is to create the conditions for assuring maximum production of electricity from 


nuclear fuel. 
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ARGENT INA 


LIBYA, ALGERIA INTERESTED IN NUCLEAR TECHNOLOGY 
PY060058 Buenos Aires BUENOS AIRES HERALD in English 5 May 83 p 1 


[Article by “DNN"] 


[Text] Argentina could, in the future, find itself exporting nuclear 
technology to the leftwing dictatorship of Libyan leader Mu'ammar 
al-Qadhdhafi, according to information given to newsmen present for a 
press conference with National Atomic Energy Commission (CNEA) President 
Carlos Castro Madero, following the opening of the Embalse nuclear power 
station in Cordoba on Tuesday. 


Responding to questions about reports that Argentina and Libya were holding 
talks aimed at Argentina's re-exporting nuclear technology gained from 

the contracting of foreign experts to help it develop an advanced atomic 
energy programme here, Castro Madero admitted that both Libya and Algeria 
were tentatively interested in setting up technological exchange channels 
with the Argentine Government. 


The CNEA chief tried to play down the rumours of an eventual accord between 
Libya and Argentina, saying that preliminary contacts had been made both 
with tne Al-Qadhdhafi government and representatives of the Algerian 
Government during the meeting of the Group of 77 nonaligned nations here 

in Argentina last month, but adding that other than this there was no 
further information availab“e on whether an agreement would be worked out 


later. 


He said that Libya was showing interest in such a programme because it was 
“a country which is less developed in the nuclear filed than Argentina, 
(and) thus that we should export our (nuclear) technology to them should 


not be ruled out." 


During the press conference at Embalse, questions were also put to Castro 
Madero, as they have been in the past, concerning the possibility of 
Argentina's creating a nuclear weapon of its own. 


The CNEA chief said, while letting it be inferred that the country retained 
what it considers its right to manufacture nuclear explosives, that at 
present "Argentina has no interest" in building an A-bomb for any purpose 











whatsoever. He said that such a programme would require entirely different 
research than that which the country was doing for its peaceful nuclear 
power plan and that there was no money for or interest in such a programme. 


He added that at this time the manufacturing of a nuclear explosive would 
“not be beneficial" to the country since it would tend to hurt international 
confidence in the current nuclear power programme and might eventually 
initiate an arms race which would be detrimental to Latin American inte- 
gration. 


CSO: 5100/2066 





BRAZIL 





KWU DIRECTOR SAYS BRAZIL COULD MAKE BOMB IN 1 YEAR 
Rio de Janeiro JORNAL DO BRASIL in Portuguese 25 Apr 83 p 14 


[Dispatch by Romualdo Barros] 


[Text] Bonn--Brazil can build the atomic bomb in 1 year. The period of time 
now depends only on a political decision. And that possibility appears to 
worry Germans who participate in the nuclear agreement, because of the inter- 
national repercussion, as much as the stoppage of work in Angra dos Reis. 


"I do not sell atomic bombs . I sell nuclear energy for peaceful purposes. 

But it is obvious that at the stage it has reached, Brazil can build the atomic 
bomb. I believe that that would take only 1 year if the political decision were 
taken now." That statement was made in Erlangen, where the Kraftwerk Union 
(KWU) has its headquarters, by its sales director, engineer Gerold Herzog, who 
for 5 years held the position of technical director of the Nuclebras Engineering 


Corporation (NUCLEN) in Brazil. 


Another German scientist who is participating in the nuclear agreement, Professor 
Erwin Becker, inventor of the Jet nozzle (centrifugal jet) to be used in Brazil 
for the enrichment of uranium, has already been accused of collaborating with 
the South African Government in its military nuclear program. Aides to Pro- 
fessor Becker consider that slander and declare that the South Africans developed 
a process identical to his but without the cooperation of the Nuclear Research 
Center of Karlsruhe in West Germany where the jet nozzle is being tested. 


Prejudice 


Klaus Rodelheimer, resident engineer of the Nuclebras Nuclear Power Stations 
Contruction Corporation (NUCON), was born in Curitiba and blends in with his 
German colleagues in the KWU facilities in Erlangen. According to him, there 

is still a lot of prejudice against nuclear energy both in Brazil and in Germany. 
And the rekindled memories of Hiroshima and Nagasaki, for reasons including 

the merely commercial interests of groups that sell energy but have not mastered 
nuclear technology, lead some people to become radicalized, mixing the peaceful 
use of a scientific discovery with its military use. 


"Medicine that has been manufactured to cure has already harmed more people 
throughout the world than nuclear energy. Nevertheless, demonstrations are not 


10 











organized against the pill factories. I believe that in the future what we are 
doing now will be viewed more calmly. And the concerns will turn to important 
environmental topics, such as acid rain that is destroying the forests of Germany, 


Klaus Rodelheimer asserted. 


In any case, the wave against nuclear energy appears to be growing in Germany and 
many people, mainly youths, use buttons with pacifist messages. To confront that 
vogue, the nuclear equipment industry is turning out a lot of buttons and orna- 
ments for clothing and cars with phrases in favor of economic development based 
on atomic energy. The principal symbol of the pacifists has to do with the 

fear of atomic energy: the traditional helment of the German troops serves as 


a flower vase. 


Who Loses 


Gerold Herzog, KWU sales director, points out that the nuclear agreement with 
Brazil involves 70 companies in Germany, the majority of them small, with less 
than 200 employees. In Brazil, at least 180 companies were selected to partici- 
pate in supplying mechanical equipment. 


“Angra-2 should have been ready in May. It has already been postponed to 1988. 
We have been storing components since 1982 and that has a cost, in addition to 
fighting corrosion which can compromise quality. A consortium of 30 banks is 
financing it but now the storing of that equipment in Germany until 1988 can 
cost more than 1.5 million a year. The situation is critical," he emphasized. 


Herzog believes that Brazil is facing difficulties in obtaining new credits from 
the German banks because they already have 40 percent of their assets invested 
abroad, with a high percentage of loans to communist countries in support of 
Willy Brant's “opening to the East" policy. The U.S. banks finance Brazil more 
quickly because they have only 10 percent of their assets invested abroad, 
concluded the sales director of Kraftwerk Union (KWU), the largest builder of 
nuclear power stations in West Germany. 


8711 
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BRAZIL 


NUCLEAR WORK GROUP ENDS 2-DAY TALKS WITH U.S. 


Rio de Janeiro JORNAL DO BRASIL in Portuguese 11 May 83 p 22 


{Text} Brasilia -- This time there was neither pressure nor bargaining; it was pos- 
sible to find formulas for cooperation without affecting each country's policy, a 
Brazilian diplomatic source said yesterday describing the result of the first 2-day 
meeting held in Brasilia by a work group of Brazilian and U.S. nuclear specialists. 


Another meeting will be held in July in Washington at which the first proposals will 
be presented for U.S. cooperation with the Brazilian Government concerning resvarch and 


safety of nuclear plants. 


Richard Kennedy, head of the U.S. mission, stated that the U.S. main objective at the 
meeting was “to remove the causes of friction between the two governments." He said 
the U.S. delegation did not press Brazil into signing the Nuclear Nonproliferation 
Treaty because this is not essential for a mutual cooperation program. 


Proenca Rosa, head of the Brazilian delegation, said that although Brazil is against 


the proliferatior of nuclear arms, it believes that each country is entitled to having 
access to nuclezr technology for peaceful purposes. 


CSO: 5100/2064 
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BRIEFS 


LARGE URANIUM FIELD DISCOVERED—Lima, 1 May (AFP)--It was reported today that 
a gigantic field containing many thousands of tons of high-quality uranium 
has been discovered in Macusani Basin in Puno Department, located 1,300 km 
southeast of Lima. General Juan Barrera Delgado, chairman of the national 
nuclear energy institute, revealed the discovery, adding that the uranium 
discovered is highly significant because it might place Peru among the larg- 
est uranium-producing countries. Upon stating that the new field is the 
third discovered after the proven Bayobar field in Piura Department and the 
Toro Mocho field in La Oroya mining center, Barrera Delgado stated that in- 
depth studies have already been carried out to exploit the field. He added 
that the prospects for implementing the nuclear energy plan for peaceful pur- 
poses in the fields of agriculture and medicine are very good now. However, 
Barrera Delgado admitted that the large investments and advanced technology 
needed to exploit the fields are a little beyond Peru's possibilities. Barrera 
Delgado added that the National Science and Technology Council has decided to 
hold a meeting of all its member institutions to seek alternative nuclear 
formulas in order to resolve the problems caused by natural disasters in vari- 
ous areas of the country, particularly in the energy, transportation, and farm- 
ing sectors. [Text] [PY060220 Paris AFP in Spanish 1930 GMT 1 May 83] 


CSO: 5100/2065 
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INDIA 


NEW DEVELOPMENT REPORTED IN TARAPUR FUEL DISPUTE 
Madras THE HINDU in English 4 May 83 p 1 


[Article by G. K. Reddy] 


[Text] The Indo-American discord over the interpretation of the 1963 Tarapur 
agreement is getting more complex with no easy way out. The U.S. refuses to 
supply spare parts without a firm commitment from India not to reprocess the 
spent nuclear fuel without the prior approval of Washington. 


The issue has cropped up in a sharper form in the wake of the dilemma the U.S. 
has created for itself by reneging on its contractual obligation to supply 
spares even after the responsibility of providing the fuel was transferred to 


France. 


The Government of India has told the Reagan Administration in no uncertain terms 
that, whether the U.S. supplied the critical spare parts or not, it would be 
necessary to reprocess at least a part of the accumulated spent fuel for safety 
reasons, which is different from the assertion of India's right to do so under 
the 1963 agreement, subject only to the safeguardability of the reprocessing 


plant. 





The two countries are thus faced with an entirely new situation which would have 
to be tackled at the highest level during the visit of the U.S. Secretary of 
State, Mr George Shultz to Delhi. The issue relates to the very safety of the 
Tarapur reactors that is quite different from the various interpre ations of 

the implicit mutual obligations on the reprocessing question. 


Radioactive leakage: At almost every nuclear power plant, there is a certain 
amount of leakage of radio-active fluids which are kept within manageable limits 
through various safety devices. The plant personnel are constantly exposed to 
a certain degree of radiation and they are rotated under a strictly enforced 
regimen as soon as they cross the prescribed safety limits. 


But in view of the increased leakages that have developed at Tarapur through a 
faulty functioning of the water pumps and other devices due for replacement in 
the normal course, the rate of staff rotation has increased with the result 
that many more of those on duty have to be shifted after relatively shorter 
periods to comply with the health regulations. 








If the essential spares are not available soon for preventing such leakages, 
the Tarapur power plant would possibiy be left without an adequate number of 
trained technicians to operate it at any given period of time, when others go 
through a mandatory lay-off until they are declared to be well within permis- 
sible limits for exposure to radiation asain. 


The real issue: Apart from the increasing health hazards for the operating 
staff, the Department of Atomic Energy (DAE) which runs the country's nuclear 
power plants, is faced with the serious safety problem of replacing the defec~ 
tive water pumps and other malfunctioning parts under the present conditions. 
The real issue is no longer whether the U.S. is going to supply these critical 
spares or whether India would be able to manufacture them or acquire them from 
other sources, but replacement of the defective ones without running the risk 
of serious radio-active contamination. 


The water pump cannot be replaced without removing the highly radio-active core 
of the reactor--the central portion of the reactor containing the fuel elements-- 
and storing it in one of the spent fuel tanks during this tricky operation. But 
the spent fuel storage tanks at Tarapur are full and there is no place at all 

for storing the reactor core even for a short period, unless a part of the 

stored material is reprocessed to make way for it. 


This problem will arise whether the U.S. relents and supplies these spare parts 
or whether India makes them, since in either case some of the spent fuel will 
have to be reprocessed with or without the concurrence of Washington. 


If the controversy is allowed to drag on interminably with India not exercising 
the right to reprocess a part of the spent fuel to create storage space for the 
reactor core during the replacement of the water pump and other related rectifi- 
cations, the DAE will have to handle serious radio-active leakages at some point 


endangering the safety of the plant. 


All these aspects have been adequately explained to the U.S. Ambassador, Mr 
Harry Barnes, before he left for Washington to prepare for Mr Shultz's visit. 


Unreasonable attitude: The U.S. nuclear policy makers are not unaware of the 
serious hazards implicit in the attempt first to deny essential spares and then 
pressure India not to reprocess a part of the spent fuel even for this very 
limited purpose. But in adopting a totally unreasonable attitude, they have 
wittingly or unwittingly placed themselves in a provocative position leaving 
India with no other choice but to defy them. 


A solemn assurance was given by the U.S. Assistant Secretary of State for Nuclear 
Affairs, Mr Richard Kennedy, to the Foreign Secretary, Mr M. K. Rasgotra, when 

he went to Washington for preparatory talks on the eve of the Prime Minister's 
visit, that the supply of spare parts for Tarapur would begin six to eight weeks 
after the conclusion of the agreement with France. The same assurance was re- 
peated later by the Deputy Secretary of State, Mr Lawrence Eagleburger, to the 
Principal Secretary to the Prime Minister, Dr. P. C. Alexander. 


15 - 16 





The U.S. officials tried to retract from this assurance maintaining that what 
they said was that the talks on the supply of spares would begin six to eight 
weeks after the agreement with France, and that the actual supply was subject 
to negot ations on all its inter-related aspects, including the reprocessing 
question. But now they are not disputing the Indian version, while maintaining 
that they are sorry if a wrong impression has been given, since there had been 
no change in the U.S. position. 


CSO: 5100/7104 
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INDIA 


BRIEFS 


URANIUM DISCOVERIES--"Significant™ uranium anomalies have been discovered in 
the Arball-Bisgod area of North Kanara district, Karnataka, during a survey 
conducted by the atomic minerals division of the department of atomic energy, 
reports PTI. Similar discoveries have also been made at Chorandhwa and 
Rasgandha in Bilaspur and Sarguja districts respectively, of Madhya Pradesh, 

at Mamring-Keowzing in West and East Sikkim districts, and at Bindia-Nagnaha of 
Palamau district of Bihar. [Text] [Bombay THE TIMES OF INDIA in English 24 Apr 


83 p 7] 


NUCLEAR REACTOR PLANS--Mrs Gandhi said that an Indian technical team recently 
visited the Soviet Union to ascertain the various technical details of their 
offer for setting up a 1000 MW reactor in India. "The report is presently 
under examination from various angles, including technology and fuel require- 
ment,” the prime minister said. The system commissioning of the faster breeder 
test reactor (FBTR) at Kalpakkam near .adras will be taken up progressively 
from the beginning of next year and will be completed by the second half of 
1984, Mr Shivraj Patil, minister of state for science and technology and atomic 
energy, said. About 95 percent of the construction work of FBTR had been com- 
pleted. The total estimated expenditure is Rs. 79.12 crores. [Excerpt] 
[Bombay THE TIMES OF INDIA in English 28 Apr 83 p 6] 
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ISRAEL 


NUCLEAR RESEARCH AGREEMENT SIGNED WITH FRG BODIES 


TA171223 Tel Aviv DAVAR in Hebrew 17 May 83 p 10 


[Report by the Haifa correspondent] 


[Text] A tripartite agreement has recently been. signed between the Technion, 
the nuclear research institute in Juelich, and the Aachen Technological In- 
stitute. 


This agreement complements the earlier accord on the exchange of scientists 
signed with the Aachen Technological Institute about a year ago. The three 
institutions agreed to base, expand, and deepen their ties on academic and 
research subjects in the realm of acience and technology. 


Attending the signing ceremony in Aachen were North Rhine-Westphalia Minister 
President Johannes Rav as well as senior federal government officials in the 
region, public figures, and academicians. Technion President Prof Yosef 
Singer, Aachen Technological Institute rector (Prof Gunther Auerbach), and 
chairman of the Juelich Nuclear Research Institute (Prof Wolf Hafle) signed 
the tripartite accord on behalf of the three institutes. 


CSO: 5100/4507 
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FEARS OF "NUCLEAR SHADOW' ANALYZED; ZONE OF PEACE ASPIRATION ASSERTED 


Kathmandu THE RISING NEPAL in English 29 Apr 83 p 7 
[“Worldview" column by MRJ: “Nuclear Shadow Over Nepal?") 


[Text] Though it seems a distinct possibility that before long we in Asia too 
will witness the mushroom clouds of nuclear anxiety that are discernible today 
in Western skies, little note seems to have been taken of such a disturbing 
prognosis here. While such an attitude of masterly unflappability may admit- 
tedly be considered a robust and endearing Gorkhali characteristic, I person- 
ally believe this comes far closer to an unflattering--and possibly dangerous 
~~head-in-the sand approach to complex or unpalatable problems. 


But why should peace loving Nepal--which desires to be declared a Zone of 
Peace, and which has, to boot, signed the nuclear Non Proliferation Treaty 
(NPT) of 1968--have anything to do with the nuclear threat, in Asia or else- 
where? This is because, apart from the general consideration that a conflag- 
ration sparked by nuclear war may affect any part of the globe, the strategic 
environment in Nepal's own vicinity is hardly assuring. 


Focussing on the latter, one might mention that neighbouring countries such as 
China, India and Pakistan are all non signatories of the NPT. But, without 
going into the background of this uncanny unanimity in nuclear thinking, some 
basic differences must be noted. Thus, while China is a nuclear weapons power 
with an arsenal including ICBMs, India has demonstrated her nuclear prowess in 
the sands of Rajasthan as far back as 1974. Pakistan, as has been widely re- 
ported, is soon expected to join the exclusive Asian chapter of the prestigi- 
ous nuclear club. 


In this context, it should be in order to underline that although it is indis- 
putable that Nepal has the best of relations with all three concerned, this is 
hardly the case amongst themselves, in spite of all current-—and welcome-—-ef- 
forte to normalise relations. Hence, one can hardly forget that India and 
China have been locked in armed conflict once in 1962; India and Pakistan, on 
the other hand, have fought it out bitterly and bloodily in 1948, 1965, and 


1971. 


(It is however an interesting thought that no open conflict between India and 
China has erupted since China first went nuclear in 1964. Nor, for that 











matter, has there been any armed encounter between India and Pakistan since 
India's Pokharan nuclear explosion in 1974') 


When considering what the stragtegic environment around Nepal is, it will 
perhaps also be appropriate to take due cognizance of the fact that--thus far 
as least--India and Pakistan have still to get around to signing either a no- 
war pact or a peace and friendship treaty among themselves. Similarly, it 
should not be forgotten that, in spite of three rounds of official level Sino- 
Indian talks, the dispute over sections of the Sino-Indian boundary remains 
unresolved. 


Inder Malhotra of The Times of India in his recent article US-Pak-China 
Triangle: What's Cooking Now? begins by referring to the then impending visit 
of US deputy assistant secretary of state Howard Shaffer to Beijing and hints 
that it is more than just an interesting coincidence that there he would be 
joined by Messers Roland Spiers and Harry Barnes, US ambassadors to Pakistan 
and India respectively. Malhotra believes: "The US is torn between the rival 
pulls of its distaste for the Pakistani bomb and its desire to harness Paki- 
stan as a ‘front line state’ in the ‘strategic consensus’ sponsored by it. 
China's entry into the Pakistani nuclear scene appears to have heightened 
American alarm specially because, according to US estimates, Chinese assist- 
ance may have enabled Pakistan to build a workable bomb without having to test 
it. Alternatively, if the Chinese have gone thus far in furthering Pakistan's 
nuclear designs, they could as easily let the Pakistanis test their bomb at 
Lop Nor or some other Chinese testing site." 


R. R. Subramanian, writing in The Statesman on the subject, Pakistani Bomb 
Plans: Meaning of American Disclosures, also focusses on the alleged nuclear 
cooperation between China and Pakistan and offers two interesting interpreta- 
tions on the meaning behind the disclosure of Howard Shaffer on February 25, 
1983, in a testimony to the Foreign Affairs Committee of the US House of Rep- 
resentatives. He then spoke of collaboration between China and Pakistan in 
the nuclear field, saying that he would divulge further details only in a 
closed session. Subramanian, who is a research associate at Delhi's Institute 
for Defence Studies and Analyses says: "One possible explanation is that the 
US administration is trying to put pressures on both India and Pakistan to 
start negotiating a mutual weapon renunciation agreement... It might make 
sense to try to scare India about Pakistan going nuclear with disclosures 
about Sino-Pakistani collaboration and to scare Pakistan with reports about an 
Indian build-up of a plutonium stockpile and Indian plans for a pre-emptive 
attack. Another possibility is that the US administration has come around to 
the view that President Zia-ul-Haq is still pressing ahead with his nuclear 
weapons programme and that supply of conventional weapons to Pakistan has not 
had the expected effect of slowing down the programe." 


Turning, now, to the less nebulous subject of China's own nuclear programme, 
reference may be made to a report from The Times of India's Hong Kong corre- 
spondent and China-watcher, Harvey Stockwin. 


Analysing recent policy statements by the Chinese Defence Minister Zhang 
Aiping, Stockwin believes that although "foreign writers, particularly from 








the West, but also in India, have tended to look at china's military modern- 
isation mainly in terms of upgrading China‘s conventional forces," he is per- 
sonally convinced that acceptance of Zhang's premises leads to the conclusion 
that "China will be giving priority to nuclear weapons and guided missiles in 
order to buttress its security with a greater degree of nuclear deterrence.” 
Most relevant is Stockwin's statement, on the basis of a confidential study, 
that “the single military sector that is most likely to be accorded pride of 
place in China's modernisation programme during the next decade is China's 
medium and intermediate range ballistic missile forces." 


On the other hand, K. Subrahmanyam, writing a detailed two-part serialisation 
on India’s Defence Problems, also in The Times of India, attempts tc down-play 
Indian defence expenditure by saying that “India ranked 117th asong 141 coun- 
tries, while China was 72nd and Pakistan 96th" in terms of percentage of gross 
national product spent on defence. This should not, however, detract from the 
far more important point he makes regarding what he terms as the compulsions 
cf technology for defence purposes: "In the case of military technology, dis- 
aster is bound to follow if it fails to match up to rival technology in combat 


and prevail”. 


Against this background, Indian Defence Minister R. Venkatraman's public 
disclosure that India reserved to herself the option of having nuclear~powered 
submarines for her navy is notable as also other reports suggesting that India 
is developing, among other weapons systems. third generation laser guided mis- 
siles. But, perhaps even more germane is che view of Dr. K. N. Ramachandran, 
another research associate at the Institute of Defence Studies and Analyses. 
As PTI reports it, he believes that nuclear subs can “be an effective sea- 
based deterrent for India only if they are equipped with nuclear tipped mis- 
siles" for if they were only arwed with conventional torpedoes it would be 
rather like using "a luxury liner for fishing." 


Clearly, then, even without considering the implications of the possible 
induction of nuclear weapons in the Indian Ocean, it is evident that nuclear 
clouds are hovering, if not over Nepal, at least close enough to cast their 
sombre shadows. And, though the situation may not yet call for alarm, it does 
in my view give something to our foreign policy formulators to think about, 
first, on the sea changes that have occured in the strategic profile of the 
region since the 1950s and, secondly, on the urgency it clearly lends to 
Nepal's legitimate aspiration to be a Zone of Peace. 


CSO: 5100/4711 
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SOUTH AFRICA 


SPOTLIGHT ON KOEBERG SAFETY--Cspe Town--Koeberg local officials are reviewing 
nuclear accident procedures in the light of Washington's threat to close a 
nuclear power station near New York because of inadequate emergency evacuation 
facilities. The deputy director of local government and chairman of the 
Koeberg Emergency Planning Committee, Mr Pieter Carstens, said the officials 
will consider the implications of the American Nuclear Regulatory Commission 
(NRC) warning to the owners of the Indian Point Plant that it will be shut 
down in a month unless proper emergency plans are drawn up. The NRC said that 
during a test drill last month no one even heard the sirens used to warn the cai) 
public of a nuclear-related accident at the plant. A report on the drill 
said bus drivers, who were supposed to evacuate some of the 300 000 people 
within a 15 km radius of the nuclear station. could not be relied on to risk 
exposure to get the peonle out. The use of sirens to warn the public of an 
accidental release of radiation and the evacuation of people from affected 
areas in buses are crucial aspects of the Koeberg emergency plan for an area 
within a 16 km radius of the plant. Mr Carstens said it was true no one 
could say whether the drivers would accept these assurances during such an 
emergency, but the Atomic Energy Commission would have ultimate authority to 
accept or reject any emergency plan for the nuclear station.--Sa (Text ] 
[Johannesburg THE CITIZEN in English 12 May 83 p 11] | 
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EUROPEAN AFFAIRS 


BELGIUM QUESTIONS CHOOZ, DOEL PLANS: MEUSE WATER QUALITY 
Paris SEMAINE DE L’ENERGIE in French 8 Mar 83 p 12 


{[Article: "Tindemans on Negotiations of the Extension of the French Power 
Plant at Chooz"] 


[Text] The Belgian minister of Foreign Relations, Leo Tindemans, declared 
last week at the Chamber of Deputies that the extension of the French nuclear 
power plant at Chooz, very close to the Franco-Belgium border, “entailed 
construction of a 180,000,000 cubic meter dam. The quality of the water 

from the Meuse, which supplies Belgium and the Netherlands with potable water, 
raises safety and environmental problems," the minister emphasized. "The 
building of a dam in French territory is a necessity." In addition, the Dutch 
are linking the startup of work on the Escaut estuary, planned to allow 
modernization of the Antwerp port, to the construction of such a dam required 
to assure a regular flow to the Meuse. According to Tindemans, the Franco- 
Belgian negotiations are moving in a favorable direction. 


Belgium could participate in the extension of the Chooz nuclear power plant, 
but the French want to obtain reciprocity and participate in the construction 
of a Belgian power plant, planned for Doel, Flanders. But this latter project 
is running into opposition from Belgian and Flemish environmentalists who 

are demanding the construction of a coal power plant in Limbourg. Ali of the 
negotiations on Belgian participation in the French project will be questioned 
if this reciprocity were to become impossible, Tindemans declared. "The 
French decision is irrevocable. The only thing left is for Belgium to make 
the most of it," concluded the Belgian minister. "France is getting impatient 
and is planning to set a cutoff date for the Belgian answer." 


Etienne Knoops, a spokesman for the Belgian Secretary of State for Energy, 
indicates that a meeting between the Belgian and French leaders responsible 
for the project is planned for the end of March, either the 25th or the 29th. 
According to him, the compensation offered by the French will represent some 
11 billion Belgian francs in orders to Belgian industries and consulting firms. 


9969 
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EUROPEAN AFFAIRS 


COUNCIL OF STATE APPROVES CRUAS CONSTRUCTION 


Paris LE MONDE in French 9 Mar 83 p 45 


{Article: "Construction of the Cruas Nuclear Power Plant is Declared in 
the Public Interest"] | 


[Text] By a decision on 2 March, the Council of State has rejected the 
request that the regional antinuclear information committee of the Rhone and 
the Rhone valley, several ecological associations, six municipalities in the 
region and Maurice Pic, senator and mayor (PS) [Socialist Party] in Montelimar 
and president of the general council of the Drome had presented against the 

27 February 1978 decree declaring the construction work on the Cruas (Ardeche) 
nuclear power plant in the public interest. It also confirmed the judgment 

of the Lyon administrative court rejecting the request of the antinuclear 
militants against the building permit of the power plant, granted to EDF 
{French Electric Compony] on 15 September 1978 by the prefect of the Ardeche. 


The associations, municipalities and elected representatives reproached the 
government with having declared the construction work on the power plant in 
the public interest without having held a proper hearing or collected the 
necessary opinions. They were also contesting the public interest of the 
project because of the insufficiency of preliminary studies, the excessive 
social costs, the risks that it entailed for public health, the environment 


and the regional economy. 


The Council of State accepted none of these criticisms. It specifically 
considered, on the last point, that the construction of the power plant, 
justified by the imbalance between national energy needs and available 
resources did not include, from the economic standpoint, the safety standpoint, 
and that of the environment, any problems of a nature that would remove its 
public interest characterization. 


As for the building permit, the Council of State decided that it had been 
legally issued prior to the move for authorization for the power plant, that 
the impact study established by EDF was sufficient, and finally, that the 
authorization for temporary occupation of the public domain, granted for a 
duration of 18 years, and renewable to EDF, authorized this public firm, 
although it was not owner of the land, to apply for the building permit 


for the plant. 


9969 
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BELGIUM 


SURVEY OF ENERGY POLICY, NUCLEAR ENERGY DEVELOPMENTS 


The Hague ENERGIESPECTRUM in Dutch Apr 83 pp 102-110 


(Report by M. Potemans: “Nuclear Energy in Belgium."] 





[Text] In Belgium, as in other countries, primary energy needs 
have greatly increased during the second half of the 20th cen- 
tury as a result of the increase of the standard of living in 
general and of the spectacular development of industrial acti- 
vities. 


For the 1957-1973 period, primary energy consumption increased 
by 5 percent per year, which means a doubling every 13 years. 

The first oil crisis in 1973 first called a halt to this rapid 
growth and our Western world realized for the first time to what 
extent we are dependent on petroleum as a raw material. Especial- 
ly since 1973 the various bodies at the national and internation- 
al level have started to reflect seriously on how to cope with 
the energy problems. Since that time, volumes of print have 

come out in Belgium, such as the reports of the “Advisory Commit- 
tee on Nuclear Energy,” the reports on rational energy consump- 
tion by the Industrial Promotion Service, the reports of the 
Scientific Policy Planning Services, the Energy White Paper, 
revisions of the latter and of earlier decisions of the “Advisory 
Committee on Nuclear Energy,” implemertation plans of the elec- 


tricity industry. 


This shows the interest attached to the defining of en energy 
policy for a country. It should be pointed out, however, that 

the producing of papers and reports and the endless palavering 
about whether or not to carry out certain options do not always 
equate to the making of serious decisions. Nevertheless, in 

spite of the longwinded ebb and flow of the various opinions, the 
fact is that in Belgium steps are finally being taken to establish 


the course for the future energy policy. 
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Table I 


Gross domestic consumption of primary energy in Belgium. Period 1963-1982. 
Grouped by source of energy. 


1963 1973 1979 1980 1981 1982 


Source of energy in in in in in in in in in in in in 
MTOE* % MTOE % MTIOE % MTOE Z MTOE 2% MIOE Z% 











Solid Fuels 17.0 62.3 11.3 24.6 11.3 23.3 11.0 24.1 11.2 25.1 12 27.7 
Petroleum 10.3 37.7. 27.4 59.6 25.2 52.0 22.9 50.0 20.7 46.5 20 46.2 
Natural gas - - 7.315.8 9.3 19.1 8.919.5 9.1 20.4 7.3 16.8 
Nuclear energy ~ - - - 2.8 5.8 3.1 6.8 3.1 7.0 3.6 8.3 
Others - - - - 0.1 -0.2 -0.2 -0.4 #0.4 1 40.4 1 
Total 27.3 100.0 46.0100.0 48.5 100.0 45.7 100.0 44.5 100.0 43.3 100.0 





*MTOE = Million Tons of Oil Equivalent 





The Belgian Energy Situation 


Belgium is a country whose economy depends primarily on industrial activities. On 
the one hand, industry consumes more energy than all other sectors combined and, 
on the other hand, over 90 percent of the energy needs have to be imported. This 
figure is even more meaningful when we know that the average energy dependency of 
the EEC is around 52 percent. The foreign exchange Belgium has to spend every 
year for energy does not lie: in 1978 it was 130 billion francs, in 1979, 147 bil- 
lion, in 1980, 226 billion, in 1981, 285 billion, and in 1982, 320 billion. A look 
at the past allows us to follow the evolution of the consumption in our country 
since the fifties and also illustrates the share of every form of energy in the 
covering of our needs. The continually greater share in this period of oil- and 
gas products, at the expense of solid fuels, is especially obvious. It is inter- 
esting to note that the primary energy consumption in our country increased from 
19.3 MTOE in 1950 to a maximum of 49 MTOE in 1979, to a decrease to 47.1 MIOE in 
1980 and to about 43 MTOE in 1982. This is primarily due to the economic recession, 
through which industry started operating at a reduced rate. Table I shows some 


numerical data. 
Structure and Evolution of the Energy Flow in Belgium 


We will look very succinctly into the evolution of energy consumption among the 
various users. 


For 1981, with a total energy consumption of about 45.5 MTIOE, the percentage 
shares of the various sectors were as follows: 


Electricity sector 25.6 percent 
Residential sector 24.7 percent 











Industrial sector 27.6 percent 
Transportation sector 12.2 percent 
Other sectors 9.9 percent 


From this, one can deduce the dependency of our country for the various sectors 
with respect to petroleum and natural gas: 


--the electricity sector: in 1982 still dependent on oil and gas for 35 percent, 
as compared to 53 percent in 1973. The consumption of these energy types will 
still be pushed back considerably in the coming years through, on the one hand, 
the conversion of oil-burning plants to coal (a total of 1275 Mw [megawatts ], 
equivalent to an economy of 1.8 MTOE per year), onthe other hand through the 
nuclear units, of which the Doel 3 and Tihange 2 plants started operating in 
1982, and Doel 4 and Tihange 3 will start at the end of 1984. The share of 
nuclear energy and coal in the production of electricity will exceed 80 percent 
from 1985 onward, whereby the EEC-recommended objectives of 75 percent coal plus 
nuclear energy by 1990 will be met already 5 years in advance. 


--the residential sector: dependent on oil and natural gas for about 90 percent. 
Possibilities to escape the grip of these products are, for example, the utiliza- 
tion of heat pumps and solar panels, electric heat storage, a reasonable energy 
consumption through, for example, better insulation. 


--the industrial sector: taking into account the fact that about two thirds of 
electricity production serves to meet industrial demands and, moreover, taking 
into account the non-energy use in, amongst others, petrochemicals (included in 
“other sectors"), one determines that the greatest part of the energy consumption 
goes to our industrial and economic activities. 


In 1982 this sector was about 60 percent dependent on petroleum and natural gas, 
whereas a few years ago this dependency still amounted to 75 percent. This is 
due to the gradual conversion to other energy types: coal and electricity. A 
more reasonible energy consumption could take place through improvement of ef- 
ficiency and through energy-saving investments. Nevertheless, enormous amounts 
of money often are involved in this, and thus the resulting savings in energy 


costs can be recuperated only over a very long period of time. This could very 
well be an obstacle for many industrials, since in these difficult times they 


first of all have to take into account the competitiveness of their enterprise. 


--the transportation sector: tied 100 percent to petroleum and gas. A decrease 
in consumption in this sector is possible by making cars with a lower energy con- 
sumption, by converting from gas to diesel as motor fuel, through a conscious 

economical use of the car. In the medium long term, realization of the electric 


car could make this sector less dependent on present fuels. 


--the sector under "others" includes the non-energy use of primary raw materials, 
such as in chemistry, petro-chemistry, etc., and also the energy losses. This 
sector is 75 percent dependent on petroleum and natural gas. Possibilities for 

a more reasonable energy consumption here are improvements of the various proces- 


ses in order to curb the losses as much as possible. 
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Actions for a reasonable energy consumption, of which the main lines have been 
mentioned very briefly above, will bear fruit only in a very gradual manner. 
Voluntary objectives are needed for that, which might be realized through a 


well-coordinated energy policy, hence government policy. 


To be convinced of that, one only needs to note that about 10 years will have 


been necessary to decrease our country's dependency on petroleum-natural gas 
from 75 to 63 percent. The structure of the energy flows thus is not very 


flexible. 
Energy Objectives in Belgium 


Just how difficult it is, even and especially on the short term, to make estimates 
with respect to primary energy consumption will be clear from the figures which 
were brought out recently for 1985 and 1990 in the White Paper of the Department 
of Economic Affairs which was published in 1978 and amplified in 1980. 


1985 1990 
Estimates 1978 in MTOE 57 to 63 64 to 75 
Estimates 1980 in MTOE 53 to 57 58 to 64 


Recent estimates give an average figure for 1990 of 57 MTOE, with a 12 percent 
difference between the extreme and average values. 


If reasonable energy consumption can be stimulated through political intervention, 
from which a maximum disassociation between economic growth and energy consumption 
would result, there would probably be an evolution toward the lower values of the 


range indicated. The latter viewpoint is important, of course, because in this 
way energy-dependency with all its serious consequences on the balance of payments 


and on inflation would decrease. 


The influences of these factors, as well as the impossibility to predict the end of 
the current economic recession coupled with an industrial revival, make it extreme- 


ly risky to come up with coherent figures for the future. 


The impossible treadmill on which we find ourselves, with its unemployment, its 
monetary problems and its social unrest, certainly cannot continue. However, 
prospects are that it can still drag on for a number of years. 


The policy people who have to safeguard the energy supply of our country for the 
coming 10 years thus do not have an easy task. However, they ought to let them 
selves be guided by a few principles: diversification of energy types, competi- 
tiveness of industry, the equilibrium of the balance of payments and the honoring 


of safety and the environment. 


One should nevertheless keep in mind that options in the energy world need to 
be determined long in advance, in view of the considerable inertia coupled to it 


because of the extremely long time to carry them out. 
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Some processes of economic, industrial and social life can possibly be adjusted on 
the short term in the case of late or wrong decisions. It is different in the 
world of energy: decisions have to be made in time, certainly with the danger of 
not hitting the target, but in which one continually must consider the fact that 
over-estimation is better than under-estimation. 


We will give some numerical data for Belgium. The target value for coal production 
is 7 million tons per year. However, in 1981 only 6.2 million tons were produced 


and 10 million tons imported. The greater coal consumption, predicted for the 
coming years at around 18 million tons, thus will primarily come from imported 


coal. 


As to petroleum, the goal is to reduce its consumption, which covered 46.5 percent 
of the energy needs in 1981, to 43 percent in 1985 and 41 percent in 1990. 


Natural gas, which met 20.4 percent of the needs in 1981, will meet 19 percent in 
1985 and 18.5 percent in 1990. From geo-political diversification considerations 
its supply will be spread over various suppliers: Algeria, Nigeria, the Soviet 
Union, the North Sea and potentially others to supplement and ultimately replace 


Dutch gas. 


Table II 


Belgian Nuclear Plants 





Start of Industrial Unit Net Capacity Type 
Operation Mw 
1962 BR-3 ll PWR 
1966 Chooz (50% Belgian) 310 PWR 
1974 Doel 1 392 PWR 
1975 Doel 2 392 PWR 
Tihange 1 (50% Belgian) 870 PWR 
1982 Doel 3 900 PWR 
1983 Tihange 2 900 PWR 
1984 Doel 4 980 PWR 
Tihange 3 980 PWR 





The share of nuclear energy in the energy supply will grow from 7 percent in 1981 
to about 14 percent in 1985 and 1990. The provisions for the 1990 contribution 
of alternate sources of energy for heat and electricity production at this time 
represent 0.75 percent of the primary Belgian energy consumption. 


The Electricity Sector in Belgium 


The total net generating capacity in Belgium at the end of 1982 was 12,043 Mw, the 
nuclear unit of Tihange 2 (900 Mw) not yet being included, although this plzent has 
been running on a trial basis since October 1982 but has not yet been put in ser- 


vice at the industrial level. 








The division per source of energy is as follows: 


conventional plants 8,178 Mw 67.9 2 
nuclear plants 2,566 Mw 21.3 2 
1,299 Mw 10.8 z 


pumped plants and hydro plants 


The nuclear energy share produced on Belgian territory comes to 30.2 percent. If 
one takes into account the 50 percent participation of Electricite de France in 
Tihange I and of Belgium in Chooz, this percentage changes to 27.1 (as against 
21.6 percent in 1981). ; 


The roster of nuclear plants is shown in Table II. In Table III the division of 
Belgian electricity production is given according to the nature of the primary 


sources of energy. 


Table III 


Belgian electricity production grouped according to the nature of the primary 


source of energy (by percentage). 








Nature of the production 1973 1975 1981 1982 
Nuclear plants 0.2 16.4(€a) 25.4€a) 30.2(a) 
Hydro plants 1.6 1.1 2.2 2.2 
Pumped plants (1.1) € 0.6) €1.4) £=(€ 1.5) 
Other plants € 0.5) € 0.5) €0.8) (€ 0.7) 
Conventional thermal plants 98.2 82.5 72.4 67.6 
Solid fuels (12.8) (15.9) (28.3) (31.8) 
Liquid fuels (52.0) (38.3) (27.4) (25.4) 
Gaseous fuels (33.2) (28.1) (16.1) € 9.9) 
Natural gas (23.3) (21.7) (€ 9.4) (€ 4.5) 
Gas derivatives (9.9) € 6.4) (€ 6.7) € 5.4) 
Recovered steam (0.2) € 0.2) (0.6) (¢ 0.5) 
100.0 100.0 100.0 100.0 


Total of the plants 








(a) Nuclear production of Belgian origin: the Belgian share of Chooz not in- 
cluded, but Tihange is included for the total of the production. 





From this it is clear that, as in many other countries, the Belgian electricity 
producers had equipped their plants for a maximum utilization of cheap fuels, 
i.e. oil and natural gas, before the first oil shock in 1973. 


The evolution of these fuels toward higher prices and the prospect of supply dif- 
ficulties have caused them to decrease the oil- and gas share as quickly as pos- 
sible. Thus, for example, 1275 Mw of oil-fired plants were converted to coal 


during the past years. 


After Tihange 3 and Doel 4 have been put into operation in 1984-5, the joint 
share of oil and natural gas in the production of electricity will amount to only 


around 20 percent, whereas in 1973 it still amounted to 75 percent. 


31 











Before going into the prognosis for the future, it is useful to discuss for a 
moment the evolution of electricity consumption in the past and to assess the 
causes of the observed trends. 


Net electricity consumption in Belgium rose from 8.36 TWh [1 TWh = 1 billion kwh] 

in 1950 to 44.7 TWh in 1982. It is notable that the percentage of electricity in 

the primary energy consumption has also steadily risen from 18 percent in 1950 to 

25 percent in 1982. This is in amy event to be blamed on the many-sided character 
of the electricity vector, through which the applications increase in all sorts of 
areas. This certainly has to be taken into account in future estimates. 


The annual rate of growth of electricity consumption, which in the sixties and 
seventies amounted to 8 to 9 percent, since that time has started to act up with 


a pronounced tendency toward low rates of growth. 


The relative shares of high voltage and low voltage are as follows. In 1982 the 
high voltage consumption represents 67.5 percent of the total consumption, as 
against 77.8 percent in 1971. Im 1982 it decreased by 2.1 percent in relation 

to 1981, a year in which a decrease of 1.1 percent was already noted as against 
1980. Consumption for industry came to 80.4 percent of the total high voltage 
consumption in 1982 and consumption for services, including electric traction, 

to 19.6 percent. Compared to 1981, consumption by the industrial sector decreased 
by 3.1 percent and by the services it increased by 2.1 percent. For the last 

10 years the increase amounts to 26 percent for industry and 92 percent for the 


services, including electric traction. 


The low voltage consumption represented 32.5 percent of the total consumption in 
1982, as against 22 percent about 10 years ago. It increased by 3 percent in re- 
lation to 1981. During the last 10 years this increase amounted to 116 percent. 


Another interesting piece of information is the correlation between the GNP per 
inhabitant @nd the electricity and total energy consumption per inhabitant. The 
energy savings, which were greatly stimulated by price increases of the various 
forms of energy, have broken the correlation between GNP and energy during the 
seventies; the energy consumption per inhabitant in 1982 is no more than that 

of 1970, although the GNP, in real terms per inhabitant, did indeed go from 
286,500 Belgian francs in 1972 to 342,500 Belgian francs in 1982. The correla- 
tion between electricity consumption and GNP was not influenced by the energy 
crisis, which can be explained partly by the fact that the saving of energy, both 
in industry and in families, in certain cases leads to an increased consumption 


of electricity. 


Can information for the future be deduced from these figures? It can certainly 
be established that the downward trend of over-all electricity consumption is 
primarily due to the decrease of industrial activities. A revival of the latter 
would certainly have a positive influence; the moment of this is difficult to 
determine, however. The low voltage consumption continues to show a positive 
growth and everything points toward the situation remaining that way in the 


coming years. 











Prospects for Electricity Consumption 


The Administrative Committee of Electricity Producers every year makes estimates 
for the coming decade. For this the so-called scenario method is used, in which 
one takes into account comparative data which are based on long-term economic 

and financial estimates and from which certain annual rates of growth are deduced. 


Tne evolution of the various variables which are taken into account are not pre- 
dictions in the real sense of the word, but are the consequences, for a given 
scenario, of the hypotheses chosen for the exogenous variables which form the 
point of departure of a macro-economic study. From the latter, scenarios are then 
distilled which lead to differentiated evolution trends for the demand for power, 
as well as for the price of fuel. 


In the implementation plan for 1982-92 three scenarios are used: 


a) Scenario 1 leads to an average rate of growth in demand for electricity (in 
Mw) of 2.5 percent per year, in which it is presumed, amongst other things, that: 
--the repercussion of a policy of reasonable energy consumption will promote the 
demand for electricity in Belgium; 

--a monetary policy toward lower interest rates will show up in the United States 
as well as in Belgium, resulting in a considerable increase in the money supply; 


--important tensions in the world oil market will occur around 1984-85. 


b) Scenario 2 leads to an average rate of growth in demand for electricity (Cin Mw) 
of 3.6 percent per year, in which it is presumed, amongst other things, thats 

--the repercussion of a policy for reasonale energy consumption will slightly 
curb the iacrease in demand for electricity in Belgium; 

--a restrictive monetary policy will continue in the United States and in Belgium; 
--important tensions in the world oil market will occur around 1984-85. 


c) Scenario 3 leads to an average rate of growth in demand for electricity (in Mw) 
of 4.9 percent, in which it is presumed, amongst other things, that: 

--the policy for reasonable energy consumption will not iiave a curbing effect on 
the demand for electricity in Belgium; 

--the monetary policy continues to be restrictive in the United States, while 
decreasing interest rates are observed in Belgium; 

--the world oil market will not experience special tensions. 


As an industrial dependability criterion--this is the mathematical expectation of 
the total annual period that the production facilities are unavailable--16 hours 


per year was taken. 


In summary, the following results were arrived at: according to the lowest 
scenario our country needs a new nuclear plant of 1300 Mw in 1991 In the other 
scenarios two of those units are needed in 1991-92, with moreover two to four 
coal plants of 600 Mw, which have to become operable between 1988 and 1990. It 
should be noted here that in the period 1982-1992 about 1000 Mw in units which 
have been in operation for 35 years or more will be taken out of service. 


In the current circumstances, and the next 1982-93 implementation plan will take 
these into account, the following remarks can be made: 
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1. In view of the evolution of electricity consumption a scenario of lower growth 
Will have to be taken into account, for example 1 to 1.5 percent per year. Since 
plans are made over 10 years, however, ome ought to be careful in making perhaps 
premature decisions, in which production shortages have to be avoided. A new 
nuclear unit of 1300 Mw in 1991-92 still remains justified. 


2. <A potential Belgian participation in the new nuclear plant in Chooz should be 
taken into consideration. Nothing definite has been decided on that yet. On the 
hypothesis that the Belgian share would come to 20 to 25 percent in the four 
planned units of 1500 Mw, on which it was decided that the first two should go 
into operation in 1990 and 1992, a new Belgian nuclear unit of 1300 or 1500 Mw 
can be postponed for a while. In order to carry out an implementation plan, the 
government has to give its approval. Parliament has already discussed the energy 
problems in committee and in public debate and, with respect to electricity pro- 
duction, has recommended to first build a coal plant of 600 Mw in Limburg and 
Simultaneously to do a study on a nuclear unit. The Senate likewise has finished 
its activites in committee and in public debate and arrived at a similar recon- 
mendation. It may be noted in passing that both high bodies agree with the re- 
opening of the EUROCHEMIC reprocessing plant in Dessel. 


Conc lusion 


For Belgium, which is energy-dependent to a great extent, the only road for the 
future is a diversifying of its energy supply, coupled with a thrifty management 


of the various forms of energy. 


Ast the production of electricity, during the next 10 years a contribution can 
be made by increasing the share of coal and nuclear energy, in order thus to 
decrease dependency on oil and natural gas. 


Normally we might expect the government to make decisions shortly with respect 
to the future energy policy in our country. 


8700 
CSO: 5100/2601 
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FEDERAL REPUBLIC OF GERMANY 


SURVEY OF NEW, PLANNED NUCLEAR POWER PLANTS 
Duesseldorf ATOMWIRTSCHAFT/ATOMTECHNIK in German Apr 83 pp 203-219 


[Text] Part I of the report on construction intentions and 
projects in Europe. The special report which atw publishes 
annually on “new nuclear power plants" contains tabular 
overviews and individual status reports on all nuclear power 
plants under construction or on the drawing boards according 
to the latest status. A comprehensive report is also pre- 
sented on plants in operation. In 1982, no new nuclear 
power plant went into operation in the FRG and no new con- 
tract was awarded either; but, after a 5-year break, three 
construction licenses were issued for 1,300-Mw blocks whose 
construction was started. 


introduction 


No new nuclear power plant went into operation in 1982 (and up the time this 
atw report went to press) in the FRG (but KKG Grafenrheinfeld, which had begun 
power generation at the end of 1981, was taken over for commercial operation 
by the operator on 16 June 1982). No new contract, so far not registered, 

was awarded either and no new project was announced. After an interval 

of 5 years however construction licenses under atomic law were for the first 
time issued again in 1982 for nuclear power plants, specifically, for the three 
nuclear power plant blocks of the standardized 1,300-Mw type of KWU [Power 
Plant Union] with PWR KKE, KKI-2, and GKN-2 which are to be erected (and 


licensed) in "convoy." 


This means that there has been no change in the FRG so that 15 nuclear power 
plant blocks are now and at the end of 1982 were in operation with a total of 


10,358 MTU gross or 9,450 MTU net.1 


At this time, 12 nuclear power plant blocks with a total of 13,908 MTU gross 

or 13,160 MTU net are (and at the end of 1982) were under construction.‘ In 
the case of the light-water nuclear power plants under construction, progress 
in construction work in 1982 was generally quite brisk. Major deadline changes 
concerning commissioning took place above all in the two prototype nuclear 
power plants THTR-300 and SNR-300 where the financing problems, already des- 
cribed last year, have not yet been solved once and for all (see Table 4). 
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The number of nuclear pf wer plant projects now is eight blocks with a total of 
10,547 MTU gross. Thk.: construction license has been requested for all plants 
but the following development must be mentioned especially: The Hessian state 
government has so far not issued any construction license for Biblis C although 
the federal interior minister of the SPD/FDP [Social Democratic Party of Germany 
--Free Democratic Party] administration had given his approval for this fourth 
“convoy nuclear power plant" together with the approval given for the other 
three plants already under construction. The BBC/BBR/Hochtief company con- 
sortium in autumn 1982 returned the contract for the Neupotz A nuclear power 
plant project, which it had received in 1977, to the client (RWE [Rhenish- 
Westphalian Electric Power Plant Inc] and Pfalzwerke); however, no new decisions 
have been made as yet regarding the continuation of the project. RWE and LEW 
[Lech Electric Power Plant Inc] for an undetermined period of time postponed 

the schedule for the KRL project in Pfaffenhofen/Zusam, where construction was 
supposed to begin in 1984 and where commissioning was planned for 1990; the 
reduced increase in power consumption as well as difficulties in land procurement 
due to the activities of nuclear energy opponents were cited as reasons. 


Summarizing, we thus have the following status (March 1983) for the nuclear 
power plants in operation and under construction as well as planned in the FRG: 


In operation 15 plants with 10,358 MTU gross 
Under construction 12 plants with 13,908 MTU gross 
Planned 8 plants wit, 10,547 MTU gross 
Total 35 plants with 34,813 MTU gross 


This atw report and its tables again are based on responses from the energy 
supply enterprises and reactor construction firms to a survey by atw as well 
as other information available to the editors. 


FOOTNOTES 


1. See also atw report "New Nuclear Power Plants in the FRG, 1982," atw 27, 
p 215, April 1982. In a comparison with the preceding year we must in 
particular keep in mind, regarding nuclear power plant output, that the 
operator or supplier company in the case of some plants altered the data 
because of changes in the planning or for other reasons in the meantime. 
We therefore get deviations compared to a direct carry-over of the pre- 
ceding year's statistics. The basis in each case consists of the indi- 
vidual data in the table entitled "New Nuclear Power Plants" which are 


based on the latest information supplied in response to the atw survey. 


2. After a new request for a construction license amendm'nt was filed for 
KWS Bouth Nuclear Power Plant Inc] on 14 October 1982, this power plant 
was no longer listed as “under construction" in this atw report but was 
once again mentioned as "project." 
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1. Nuclear Power Plants in Operation 


Table 2 presents an overview of the most important data on the 15 nuclear 
power plants currently in operation in the FRC. 


During the calendar year of 1982, these plants produced a total of 63,617,574 
Mwh gross, in other words, 19.2 percent more than last year (1981: 53,370,341 
Mwh gross). They thus achieved a share of about 21 percent in the output of 
the public power supply system in the FRG. The share of nuclear energy out of 
the total primary energy consumption of 362.5 million t SKE [hard coal units] 
--which dropped by 3.1 percent compared to the previous year--came to 5.7 per- 
cent in 1982 (1981: 4.6 percent). 


Three German nuclear power plant blocks with PWR were the only ones in the 
world in 1982 to achieve a gross power output of more than 9 billion kwh. 
Biblis B headed the list with 9,747 Gwh, ahead of KKU with 9,668 Gwh, and 
Biblis A with 9,482 Gwh. The new KKG followed with 8,636 Gwh in fourth place. 
In 1982, Biblis A achieved the highest load factor with 89.9 percent ahead of 
KKS with 87.2 percent, Biblis B with 85.6 percent, KKU with 84.9 percent, 

MZFR with 84.3 percent, KWO with 83.7 percent, and GKN-1 with 82.4 percent 

(see Table 3). Concerning time availability, KKU was in the lead with 91.6 
percent, ahead of KKS with 88.5 percent and Biblis A with 88.2 percent (see 


Table 4). 


The total cumulative gross output of all nuclear power plants in the FRG since 
their particular commissioning date and by 31 December 1982 comes to 350,400 


Gwh. 
FOOTNOTE 


3. See also "atw Quickie Statistics: Nuclear Power Plants, 1982--World Survey," 
atw 28, p 156, March 1983, as well as statistics on power generation 
from nuclear power plants for December 1982, atw 28, p A-36, March 1983. 














Table 2. 


Nuclear Power Plants in Operation in the FRG (as of March 





VAK 
Kan 


—_— 


MZFR AVR KWO &KKS 
Karterabe Jélich © Obrig- Sunde 
— 


KWW KNK I’) SQA GK 
We- Kartereze Bobes = Neckar- 


KKU 
Usaer- 





(2 64 
27) 
is } 145 | 
(148P) 
36 61S ONT NM 
($$ 
ey) 
—<_ = ses ry 
a as aDyeKt | aperact 
Zemend Lesand 
43 43 42 42 
a (es He ws 


3 


Bobs = Bre 
bene 
DWR SWR 
77 iv 
is iM 
im 
im . ™ 
HO #0 
HO HO 
UG, U0; 
%.- pal | 
31 32 
Reg Regs: 
sabe 8=—s_ at ie 
Borsture | @wdh- 
regevang 
3%6 40 
sive Sat 
ute Ana 
Danna 
mies 
ms <4 
iss Wo 
59 Ao 
. Sa 
= 7 
aberach aoresct 
Zasand = usianc 
42 42 
ese was 


3°33 





{See key on following page] 
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[See Table 2 on preceding page] 


Key: (1) kw/kg U + Th; (2) () after output increase; (3) In operation from 1973 
until 1974 as KNK-1 with thermal core; (4) U + Pu; (5) Outlet from pressure 
vessel; (6) () = planned; (7) Including 698 MTU three-phase current (DS), 157 
MTU orbital current (BS); (8) Including 653 MTU DS, with BS, net equals gross; 
9--Location; 10—-Type; 11--Ball element; 12--Na-cooled, fast; 13-—Commercial 
commissioning; 14--Thermal reactor output; 15--Electrical output, gross; 
16--Net; 17--Coolant; 18--Fuel; 19-——Power density; 20--Regulation; 21--Shut- 
off; 22--Reactor cooling system; 23——Coolant temperature °C, input/output; 
24—-Coolant pressure; 25--Steam condition: Pressure/temperature; 26-—-Fuel 
treatment; 27--Cumulative power output since commissioning and up to 31 December 
1981; 28--Regulating rods; 29--Regulating rods, moderator temperature; 30-- 
Regulating rods, boron-graphite balls; 31—-Regulating rods, boric acid; 32-- 
Regulating rods, revolution regulation; 33—Indirect; 34--Two cycles; 35--One 
cycle; 36-—-Four cycles; 37-—-Direct; 38--Two primary cycles, two secondary 
cycles; 39--Three cycles; 40--Eight internal axial pumps; 4l--Nine internal 
axial pumps; 42—-In shut-down state; 43--Under load; MWe--MTU; anger.--Enriched; 
SWR--BWR; SDWR--HPWR; DWR--PWR; HTR—Gas-cooled HTR. 
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2. Nuclear Power Plants under Construction 


Kruemme 1--KKK--1,300 Mw--BWR 


Construction activities at the KKK (Kruemmel Nuclear Power Plant) in 1982 took 
place essentially within the context of the medium-range target date plan. 
During the first half of the year, emphasis in commissioning activities was on 
preliminary operating trials, pressure tests, and partial and complete com 
missioning. Hardening [strengthening] measures on about 1,500 pipeline sup- 
ports required the subdivision of the cold test. Cold test I took place in 
April and May 1982 in connection with which trial runs were conducted on the 
core flooding system, the passage of the control rods, and the operation of the 
low-pressure and return systems. The forced circulating pumps were operated 
individually and parallel to the maximum permissible rpm; shut-down experiments 
were conducted with the fast shut-down systen. 


Between 22 and 24 March 1982, the discussion target date was completed in 
Geesthacht on the 14th partial license with a hearing on about 6,000 objec- 


tions. 


During cold test part II early in December 1982, the reactor protection filling 
level markers of the reactor pressure vessel and the condensation chamber were 
started up full-force and the required measures were checked out with the help 
of the reactor safety board, the core cooling board, as well as the reporting 


and process computer system. 


During the subsequent hot operation, engine building, commissioning phase, 

the following systems among others were operated: Turbine rotation mechanisn, 
gland steam and steam barrier generator, waste gas unit including preliminary 
evacuation as well as feed water and main condensate; the feed water tank was 


filled for the first time and heated to 120° C. 


Because of the comprehensive system completion effort, among other things, in 
the area of secured cooling water supply and EVA pipeline supports--at times, 
more than 2,200 workers were present at the construction site for this purpose 
--it was possible to start acceptance and functional tests with the experts 

all along the line only in the autumn of 1982 so that the start of the plant's 
hot trial operation had to be postponed. Hot trial operation began in the 
middle of December 1982, in the course of which the reactor pressure vessel 

was brought to operating pressure and temperature with auxiliary steam and 

the nuclear cycles were tested under operating conditions. Hot trial operation 


was completed successfully on 2 February 1983. 


Regardless of the above-mentioned commissioning intervals, the commissioning 
of the second cooling water pump building for secure cooling water tap and the 
checking of all emergency power diesel units were completed, among other things. 


Visible signs of plant completion include the number of workers at the construc- 
tion site. During the first half, there was still an increase from 1,800 
to 2,200; by the end of December, the number dropped to 1,000 and this trend 


continued to decline. 
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After the 14th partial license was issued on 7 March 1983, the charging of the 
reactor can now take place in April 1983. The plant is to be turned over to 


the operator by 31 January 1984. 


Client and operator: Kernkraftwerk Kruemmel GmbH (HEW 50 percent, NWK 50 per- 
cent), project manager: HEW, 


Supplier firm: KWU; reactor maker; KWU. 

Data: 1,316 MTU gross, 1,260 MTU net, 3,690 Mwth; BWR. 

Location: Kruemmel/Elbe bei Geesthacht. 

Order issue: Letter of intent, 31 January 1972; order: 17 July 1972. 


License: lst TEG [partial construction license], 18 December 1973; start of 
construction on 2 January 1974, 


Commissioning: January 1984. 


A detailed description of the plant with technical data can be found in atw 
20, pp 66-73, February 1975. 








New Nuclear Power Plants in the FRG 


[See key on following page] 
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[See table on preceding page] 


Key: (1) Transfer to operator; (2) Prototype nuclear power plant with 
financing predominantly from public funds; (3) Construction work interrupted 
until the spring of 1979 on the basia of a court ruling of 20 October 1977; 
(4) Work was interrupted until 6 February 1981 after the construction stoppage 
order issued on 17 December 1976; (5) Construction work interrupted since 

19 February 1975 because of construction site occupation by nuclear power 
plant opponents and court order of 14 March 1976; (6) Depends on development 
of licensing process; (7) Order originally issued in 1975 for project KKH; 
8—-Sequential number; 9-—-Name; 10--—Client or operator; 1l1--Location; 12--Elec- 
tric power output; 13--My gross; 14—Net; 15-—-Reactor output, Mwth; 16--Reactor 
type; 17-—-Boiling water; 18--Preasurized water; 19--Gas-cooled ball pile-high- 
temperature; 20--Na-cooled fast breeder; 21--Reference; Bez.--Bezirk; KK-- 
Nuclear power plant; GK--Community nuclear power plant; BBC--Brown, Boveri & 
Company; BBR--Brown Boveri Reaktor GMBH; CEGB--Central Electricity Generating 
Board; EdF--Electricite de France; ESK-—Europaeische Schnell-Brueter- 
Kernkraftwerksges mbH; EVS--Energie-Versorgung Schwaben AG. 











Under Construction and Planned (as of March 1983) [See key on following page] 
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[See table on preceding page] 


Key: 1--Project status; 2-—Contract award (estimated); 3--Supplier firn, 
complete system; 4--Reactor; 5--Start of construction (estimated); 6--Planned 
commissioning (1); 7--Currently; 8--At time of contract award; 9-—-Under con- 
struction; 10--Order issued, lst TEG requested on 23 June 1975, requested 

again because of changes in planning; 1l--lst TEG, 22 January 1975, construction 
work interrupted since 19 February 1975 due to construction site occupation and 
court order, lst TEG again requested on 14 October 1982 after change in plans; 
12—-Order issued, lst TEG requested on 18 April 1975, requested again on 

10 October 1980 because of changes in plans; 13--The order issued on 27 November 
1978 to the Consortium of BBC/BBR/Hochtief was returned by the consortium in 
the autumn of 1982; 14--Preliminary location ruling requested on 23 November 
1978, lst TEG requested on 29 November 1974, planning work suspended; 15--Space 
layout procedure completed on 8 October 1981, lst TEG requested on 15 July 

1982; 16--Construction license requested on 11 September 1974, planning work 
suspended; 17--Advance planning; 18--End; 19--Autumn; 20--January; 21--October; 
TEG--Partial construction license; GKN--Gemeinschaftskernkraftwerk Neckar 

GmbH; HEW--Hamburgische Electricitaets-Werke AG; HKG--Hochtemperature- 
Kernkraftwerk GmbH; HRB--Hochtemperatur-Reaktorbau GmbH; INB--Internationale 
Natrium-Brutreaktor-Baugesellschaft mhH; KBG-—-Kernkraftwerk-Betriebsgesellschaft 
mbH; KBR--Kernkraftwerk Brokdorf GmbH; KGB—Kernkraftwerke Gundremmingen 
Betriebs-GmbH; KGV--Kernkraftwerke Gundremmingen Verwaltungs-GmbH; KKB-- 
Kernkraftwerk Brunsbuetell GmbH; KKE—Kernkraftwerk Emsland; KKH-~Kernkraftwerk 
Hamm; KKI--Kernkraftwerk Isar GmbH; KKK--Kernkraftwerk Kruemmel Gmbh; 
KKL--Kernkraftwerk Lippe GmbH; KKP-—Kernkraftwerk Philippsburg GmbH; KLE-- 
Kernkraftwerke Lippe-Ems Gmbh: KRB-—Kernkraftwerk RWE-Bayernwerk GmbH; 
KRL--Kernkfratwerk RWE-LEW; KWG--—Gemeinschaftskernkraftwerk Grohnde GmbH; 
KWS--Kernkraftwerk Sued GmbH; KWU--Kraftwerk Union AG; LEW--Lech-Elektrizitaets- 
werke AG; LOI--Letter of Intent; NWK--Nordwestdeutsche Kraftwerke AG; OBAG-- 
Energieversorgung Ostbayern AG; PW——Pfalzwerke AG; RWE--Rheinisch-Westfaelisches 
Elektrizitaetswerk AG; RWE-PWGbR-—-RWE-PW Gesellschaft des buergerlichen Rechts; 
SBK--Schnell-Brueter-Kernkraftwerksgesellschaft mbH; SEP--Samenwerkende Elec- 
triciteits Productie-edrijven; SNR--Schneller Natriumgekuehlter Reaktor; 
TEG--Teilerrichtungsgenehmigung; THTR--Thorium-Hochtemperatur-Reaktor; TWS-—- 
Technische Werke der Stadt Stuttgart AG; VEW--Vereinigte Elektrizitaetswerke 


Westfalen AG. 
Mue lheim-Kaerlich--1,300 Mw—-PWR 


Finishing and assembly work was continued in 1982 at the Muelheim-Kaerlich 
Nuclear Power Plant. All rough construction work has been practically completed, 
with the exception of the gatekeeper's and garage building along with the 
integrated information center which will be completed in 1983. 


The pressure trial of the [pressure] safety vessel was carried out successfully 
in the summer of 1981. 


With receipt of the sixth TEG in July 1982, it was possible to start the 
assembly of the systems in the primary part. All construction licenses are 
now in hand. The turboset has been mostly installed. 
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A fuel element handling license as well as the operating license are still 
needed. 


Commissioning is now planned for 1986. 


Client: RWE. 


Supplier firm: Konsortium BBC/Brown Boveri Reaktor GmbH (BBR); reactor maker: 
BBR. 


Data: 1,308 MTU gross, 1,223 MTU net, 3,760 Mwth; PWR. 
Location: Muelheim-Kaerlich/Rhein bei Koblenz. 


Order issue: Letter of intent dated 23 October 1972, order dated 9 January 
1973. 


License; lst TEG requested on 22 December 1972, issued on 14 January 1975; 
construction started on 16 January 1975. 


Commissioning: 1986. 


For a detailed description of the plant with technical data, see atw 20, pp 245- 
250, May 1975. 


Grohnde--KWG—-1,350 Mw-——PWR 


On 31 March 1982, the Lower Saxony social minister issued the 6th TEC and on 
26 November 1982, he issued the 7th TEG for the KWG (Grohnde Nuclear Power 
Plant). This means that the assembly of the primary cycle components, various 
installations for fuel element treatment, as well as the reactor shielding 
system and other conduction-engineering installations is possible. Besides, 
permission was granted for the erection of fuel element storage racks in the 
compact design, including stocking. 


The 8th and last TEG among other things includes the accessories for the reactor 
pressure vessel, the reactor core, and the radiation surveillance systems, as 
well as the delivery of and initial charging with new fuel elements and the 
conduct of hot trial operation. It is expected by the spring of 1983. 


The pressure test for the safety vessel was carried out successfully in the 
middle of 1982. The completion of the reactor building's dome and the comple- 
tion of construction work can be expected in the spring cf 1983. 


The components of the primary cycle have been built in so that the assembly of 
the primary cycle pipelines began in the middle of 1982. 


Besides, the first 380-kv power supply was provided for the machinery and in- 
house requirements transformers. The auxiliary boiler plant was placed in 
operation. The assembly of the turbo set is progressing according to plan. 
The emphasis in the construction work in all buildings is on pipeline assembly. 
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At the end of 1982, out of approximately 2,750 workers, about 1,600 were busy 
assembling the pipelines at the construction site. 


Electric assembly work involves cable drawing so that the system commissioning 
phases can be guaranteed on schedule, starting in i983. 


Transfer for the power plant's commercial operation is scheduled for early 
1985. 


Client and operator: Gemeinschaftskernkraftwerk Grohnde GmbH (Preussische 
Elektrizitaets AG, 50 percent, Gemeinschaftskraftwerk Weser GmbH 50 percent). 


Supplier firm: KWU; reactor maker: KWU. 

Data, 1,361 MTU gross; 1,294 MTU net, 3,756 Mwth; PWR. 

Location: Emmerthal/Weser, Ortsteil, Grohnde Section. 

Order issued: Letter of intent dated 8 February 1974, order dated 19 June 1975. 


License: lst TEG requested on 3 December 1973, issued on 8 June 1976; construc- 
tion started on June 1976; construction interrupted until March 1979 due to 
court order of 20 October 1977. 


Commissioning 1985. 
Gundremmingen—-KRB II B and C-—-2° 1,300 Mv--BWR 


All construction, assembly, and non-nuclear commissioning activities have been 
licensed for this twin-block plant with the issue of the 6th and 7th TEG for 
the KRB II B and C nuclear power plants by the BStMLU (Bavarian State Ministry 
for Land Development and Environmental Questions) as of the middle of January 
or the middle of February 1983. The irstallation of compact storage racks in 
the fuel element storage basins was also approved with the 7th TEG. The as 
yet outstanding 8th TEG comprises fuel element handling and the charging of 

the core. This TEG is expected by the middle of 1983. A preliminary operating 
license is required for the first criticality and the output tests of Block 

B. The last licensing step will be the operating license for the twin-block 


system. 
Here is the plant's current status: 


Construction work has been completed except for miscellaneous internal furnishing 
work. 


The pressure test and the leakage rate test of the safety enclosure were com 
leted successfully in block B between 18 and 23 November 1982. 


The pressure test for the reactor pressure vessel in Block C was carried out 
in July 1982. 





Component and pipeline assembly work is being carried out briskly. In keeping 
with the progress of construction, various system commissioning steps are 

being taken. The emergency and after-cooling systems were also started up 
successfully. The cooling tower make-up water processing system with integrated 
operating and rainwater settling plant is in operation. 


Because of increased pipeline and component assembly work and the work con- 
nected with commissioning, a maximum of 3,800 persons were employed at the 
construction site in 1982. 


As of today, the deadline for turning over Block B is the end of 1984. Assembly 
work is 10 months behind for Block C so that the unit can be expected to be 
turned over in the autumn of 1985. 


Client: Kernkraftwerke Gundremmingen Verwaltungsgesellschaft mbH (KGV). 


Operator: Kernkraftwerke Gundremmingen Betriebsgesellschaft mbH (KGB) (REW 
75 percent, Bayernwerk 25 percent). 


Supplier firm: Arge KWU/Hochtief; reactor maker: KWU. 


Data: 2°1,310 MTU gross, 2°1,244 MTU net, about 2°3,840 Mwth; boiling water 
reactor SWR-72. 


Location: Gundremmingen/Donau, Krs. [kreis] Guenzburg. 


Order issue: Letter of intent dated 25 February 1974, order issued on 14 May 
1975. 


License: lst TEG requested on 15 March 1974, issued on 19 July 1976; construc- 
tion started in July 1976. 


Commissioning (transfer): Block B end 1984, Block C autumn 1985. 


Brokdor f--KBR--1,350 Mw--PWR 


Construction work on KBR (Brokdorf Nuclear Power Plant), which was started on 

26 October 1976, after the appropriate ministries of the State of Schleswig- 
Holstein on 25 October 1976 had issued the lst TEG for construction site pre- 
paration and foundation work for the reactor building, had to be suspended again 
by virtue of a court ruling on 17 December 1976. Construction work was not 
resumed until 6 February 1981. The 2nd TEG was issued on 19 February 1981; 

it covers the construction of the reactor, auxiliary systems, and switching 
systems buildings, as well as the reaction of the reactor safety vessel. The 
first big drilling post was put in for the reactor building on 26 February 


1981. 


The assembly of the spherical reactor safety vessel was begun on 15 June 1982 
when the lower pole sheet was lifted in. Construction work based on the approval 
of the 2nd and 3rd TEG is coming along according to schedule and has attained 

the following status as of now: Reactor building-Torus: Rough construction 
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completed to the start of the dome, finishing work started; reactor building, 
inside spaces: Rough construction work started since early November 1982; 
reactor auxiliary systems building: Rough construction completed about 80 
percent, finishing work started; control systems building: rough construction 
work essentially completed, finishing work in progress; engine building: 
Rough construction work completed about 50 percent; reactor safety vessel: 
Assembly completed to equator. 


The 4th TEG for the erection of the machinery and electrical engineering 
systems as well as for making the first reactor core and non-nuclear start of 
the approved plants and systems was issued on 21 December 1982. 


Preparation of assembly work at the construction site was started. The number 
of workers at the construction site was about 1,000 at the end of 1982. 


With the help of the currently available construction licenses, the Brokdorf 
Nuclear Power Plant can now be completed. If work progresses briskly, com- 
missioning can be expected by 1986-1987. 


Client and operator: Kernkraftwerk Brokdorf GmbH (KBR) (NWK 50 percent, 
HEW 50 percent). 


Supplier: KWU; reactor maker: KWU. 
Data: 1,365 MTU gross, 1,290 MTU net, 3,776 Mwth; PWR. 
Location: Brokdorf/Elbe. 


Order issue: 19 June 1975. 


License: lst TEG requested on 12 March 1974, issued on 25 October 1976; 
construction started on 26 October 1976, interrupted until 6 February 1981 
by virtue of 17 December 1976 court ruling. 


Commissioning: 1986-1987. 
Philippsburg--KK-2--1,350 Mw-——PWR 


The appropriate licensing authority of the State of Baden-Wuerttemberg in 

1982 issued the 2nd, 3rd, and 4th supplements to the 5th TEG for the KKP-2 
(Philippsburg Nuclear Power Plant Block 2). Upon the issue of the 4th supple- 
ment to the 5th TEG (primary cycle license), all partial construction licenses 
necessary for construction were on hand. 


After almost 4 years of work, the safety vessel was completed at the construc- 
tion site at the end of March 1982. The subsequent pressure and leak rate test 
was completed successfully at the end of May 1982. After completion of these 
tests, construction work was continued on the secondar shielding of the reactor 
building. All rough construction work at the construction site has been 
completed with the exception of this work. 
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Following the delivery of the reactor pressure vessel and the four steam genera- 
tors at the construction site, it was possible to start the assembly of the 
primary cycle in the reactor building in the middle of 1982. All primary 

cycle components were installed by the end of the year and assembly work on the 
primary cycle is coming along on schedule. 


All major components were placed in the machinery building with the exception of 
the water separator intermediate superheater. Condenser assembly has been 
completed in the meantime. 


Finishing and assembly work was continued in all other power plant buildings. 
The four diesel generators and the cooling subsystems were placed in the 
emergency power generator building. The diesel generators and the emergency 
feed pumps for the emergency feed building were also delivered. The outside 
grid transformer was connected through on the high-voltage side. Stocking in 
the in-house requirements and ventilation areas was begun in the power plant 
control room. 


Transfer to the operator has been planned for 1985. 


Client and operator: Kernkraftwerk Philippsburg GmbH (KKPY (Badenwerk 50 per- 
cent, EVS 50 percent). 


Supplier firm: KWU; reactor maker; KWU. 

Data: 1,362 MTU GROSS, 1,281 MTU net, 3,765 Mwth; PWR. 
Location: Philippsburg, Rhein (Rheinschanz Island). 
Order issue; 27 June 1975. 


License; lst TEG issued on 6 July 1977; construction started on 7 July 1977. 


Commissioning: 1985. 
Ems land--KKE--1,300 Mw--PWR 


On 17 August 1978, KLE (Lippe-Ems Power Plants Incorporated), together with 
KWU, submitted the petition for the erection and operation of a 1,300-Mw 
nuclear power plant with PWR in Lingen (Ems), Darme Section, Emsland rural 
kreis. The location is in the immediate vicinity of the VEW [United Electricity 


Works] plant compound. 


Expecting the lst TEG, KLE on 22 July 1982 directed KWU to take care of the 
turnkey delivery of the power plant whose execution, as much as possible fol- 
lowing the blue prints, is to be accomplished according to the "convoy concept” 
roughly simultaneously with the other PWR plants (KKI-2, GKN-2). 


On 4 August 1982, the Lower Saxony social minister issued the lst TEG which 


was immediately enforceable and which was delivered on 10 August 1982. On the 
same day, the client and operator started work to make the land ready for 
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construction; this effort essentially consisted of fencing the plot and 
clearing and leveling the terrain. This job was finished ahead of schedule 
already at the end of October 1982 so that KWU was able to start early in 
November with the construction preparation phase that had originally been 
scheduled for January 1983 and the excavation of the common foundation for 
the central block buildings. The pit, covering about 40,000 nm, with a final 
depth of down to about 12 m, has currently been excavated down to a depth of 
9 nm. 


The application for the 2nd TEG, which is expected by April 1984, was submitted 
on 6 December 1982. 


Turnkey transfer of the power plant is scheduled for the end of 1988. 


Client and operator: Kernkraftwerke Lippe-Ems GmbH (KLE) (VEW 75 percent, 
Elektromark 25 percent). 


Supplier firm: KWU; reactor maker: KWU. 

Data: 1,301 MTU gross, 1,231 MTU net, 3,675 Mwth; PWR. 
Location: Lingen/Ems. 

Order issued: 22 July 1982. 


License: lst TEG requested on 17 August 1978, again requested after changes in 
planning on 28 November 1980, issued on 10 August 1982; construction started 
on 10 August 1982. 


Commissioning: End of 1988. 
Isar-2--KKI-2--1,350 Mw--PWR 


The space arrangement process for the second block of KKI-2 (Isar Nuclear 
Power Plant at Ohu, Landshut rural kreis), was completed in December 1979. 

The plant will be erected and operated jointly by Bayernwerk AG (40 percent), 
the State Capital of Munich--City Works (25 percent), Isar-Amperwerke AG 
[Incorporated] (25 percent), and OBAG (Eastern Bavaria Energy Supply Incorpor- 
ated) (10 percent). The petition was filed for KKI~2 early in 1979 in accord- 
ance with the provisions of Article 7 of the Atomic Law with the appropriate 
licensing authority, that is, the BStMLU. 


A purchasing intention declaration for the plant with PWR (1,370 Mw gross, 
1,285 Mw net) was issued to KWU on 30 January 1980. 


BStMLU issued the lst TEG on 16 July 1982. It covers the location, the plant 
design, and the erection of all structures, including the safety vessel and 


is immediately enforceable. 


On 19 July 1982, KWU received the final contract for the planning and supply 
of the plant in turnkey condition. 
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The construction site was opened in August 1982. On 19 July 1982, the 
Landshut State Council Office issued the necessary water-law and construction- 
law licenses for the preparation of the construction site, excavation work, 
foundation concrete work, and insulation. This work was started at the con- 
struction site early in September. Excavation work was done for the block 
buildings, the foundation concrete was poured, and insulation work is in pro- 
gress. 


The 2nd TEG (block building) was issued on 1 October 1982. At chis time, 
between 200 and 300 persons are working at the construction site. The work is 
on schedule. 


Work at the construction site was ahead of schedule by about 3 weeks but that 
was lost as a result ofsoftware processing of requirements established by 
the experts (strengthening the foundation concrete reinforcement). Time is 
also growing short regarding the coordination of the convoy specifications 
with the TUeV [Technical Surveillance Administration] especially regarding the 


components of the primary cycle. 


Heavy component production is on schedule. An assembly shed was erected on 
the construction cite for heavy components; work on the reactor pressure vessel 
and the steam generators is to be started there in the spring of 1983. 


KKI-2 is cooled via a closed cooling water cycle with natural draft cooling 
power. A “hydroshield process" has been planned for the installation of the 
cooling water pipelines in the area of the Isar. 


The total construction time for the project is 70 months so that commissioning 
has been planned for 1988. 


Client: Bayernwerk (50 percent), Isar-Amperwerke (25 percent), Stadtwerke 
Muenchen (25 percent), EV Ostbayern (10 percent). 


Supplier firm: KWU; reactor maker: KWU. 

Data: 1,370 MTU gross, 1,285 MTU net, 3,765 Mwth; PWR. 

Location: Ohu/Isar (Kreis Landshut). 

Order issue: Letter of intent dated 30 January 1980; order dated 19 July 1982. 


License: lst TEG requested on 13 February 1979, issued 16 July 1982; construc- 
tion started on 2 August 1982. 


Commissioning: 1988. 
Neckar-2--GKN-2--1 ,000 Mw--PWR 


GKN (Neckar Community Nuclear Power Plant Incorporated) on 19 March 1975 gave 
KWU the order for a second block for the Neckar Nuclear Power Plant at Neckar- 
Westheim-Gemmrigheim/Neckar; just like the GKN-1 block, it was to have a gross 
output of 855 MTU and a PWR. The TEG based on the Atomic Law was applied for 


on 23 June 1975. 
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Because of the lengthy delays in the licensing process, it was decided to build 
a plant with a higher output. Planning work was started in 1980 for a 1,300- 


MTU nuclear power plant with PWR from KWU. 


On 27 November 1980, the partners of GKN (Neckarwerke, Technische Werke der 
Stadt Stuttgart, Deutsche Bundesbahn, and Zementwerk Lauffen--Elektrizitaets- 
werk Heilbronn AG) applied for a lst TEG which was amended to call for a 
1,300-1,200-MTU block and which was issued on 10 November 1982 by the Baden- 
Wuerttemberg Economy Ministry. The issue of the lst TEG had been preceded 

by an investigation process which, with a duration of 19 days, was so far the 
longest process on a nuclear power plant project in the FRG. 


The final delivery order was issued to KWU on 22 December 1982. At the same 
time, EVS (Swabia Energy Supply Incorporated), Stuttgart, participated with 
barely 21 percent in the output of the second GKN block. The contract covers 
planning, delivery, erection, commissioning, and trial operation of the plant. 
The contractually stipulated delivery time is 67 months. Performances by the 
client himself include the erection of the cooling tower with KZA and cooling 
tower control building, the structure for the storage of radioactive waste, 

the office and recreational building and the Federal Railroad transformer 


plant. 


The special features of the power plant include the Federal Railroad transformer 
plant which, in contrast to block 1 (in-house BS turboset), draws power from 

the 380-kv/50-Hz level and transforms it into 110-kv/16-2/3 Hz railroad current, 
and the main cooling tower which can be operated both as a wet cooling tower 
and as a wet-dry cooling tower (hybrid cooling tower). 


GKN-2 is rising directly next to the first block, which has been operating since 
1976, on the land of the communities of Neckarwestheim and Gemmrigheim, south 

of Heilbronn. Preparatory construction work at the site was begun immediately 
after the issue of the lst TEG on 10 November 1982. The construction of the 
above-ground structures was started in April 1985. Commissioning is planned 

for the summer of 1989 and transfer to the operator is scheduled for the autum 


of 1989. 


Client and operator: Gemeinschaftskernkraftwerk Neckar GmbH (Neckarwerke 
39 percent, TWS 21 percent, EVS 20 percent, Deutsche Bundesbahn 17 percent, 
Zementwerk Lauffen/Elektrizitaeswerk Heilbronn AG 3 percent). 


Supplier firm: KWU; reactor maker: KWU. 


Data: 1,314 MTU gross, 1,230 MTU net, including railroad current, 3,765 Mwth; 
PWR. 


Location: Neckarwestheim—-Gemmrigheim-Neckar. 
Order issue: 19 March 1975, 22 December 1982. 


License: lst TEG requested on 29 June 1975, again requested due to changes in 
planning on 27 November 1980, issued on 9 November 1982; construction started on 


10 November 1982. 


Commissioning: 1989. 











Uent rop--THTR-300--300Mw--HTR 


The anticipated completion deadline of the THTR-300 nuclear power plant in 
Hamm—-Uentrop, with the helium-cooled thorium HTR was delayed rather repeatedly 
during the construction time. According to the contract, the power plant's 
construction time was 61 months at the start of construction, including com 
missioning. That meant a transfer deadline of 1 March 1977 for delivery to 
the operator. Because of repeated delays--which essentially spring from the 
project's adaptation to the particular latest state of the art in science and 
technology as well as the power plant's prototype character and due to 
further delays in the licensing procedure, this time due to ever new require- 
ments for tests and analyses, etc.--a renewed correction of the target date 
plan became necessary; the result was a total construction time of 164 months. 
This meant that the plant would be handed over to the operator on 1 October 


1985. 


By the end of September 1982, the pressure and sealing test of the reactor 
pressure vessel was completed successfully. This means that the reactor, with 
the components of the reactor cooling cycle, such as core accessories, shut- 
down installations, steam generator, cooling gas blower, and fixed instruments, 
has been practically completed. It is now ready for commissioning the moment 
the assembly of the pertinent auxiliary systems has been completed and the 
already produced fuel elements have been filled in. The burn-up measurement 
reactor is ready and assembled and has been subjected to functional tests. 
About 75 percent of the reactor auxiliary systems have been erected. About 
65 percent of the second part have been completed while the power plant as a 
whole is about 80 percent ready. The emphasis in work at the construction 
site at this time is on the assembly of pipelines; 700 persons are employed 

at the construction site. Work is on schedule. At this time, preparations 
are underway with great intensity for the zero-energy tests which are to be 
conducted in the autumn of 1983. 


All construction licenses required under the Atomic Law have been issued with 
the exception of a TEG for the measurement, control, and regulating equipment 
as well as a smaller supplementary license, all of which are expected by te 
second quarter of 1983. 


The constantly rising requirements springing from the licensing process under the 
Atomic Law in the spring of 1982 led to a further increase in the total cost. 
After the appropriate licensing agencies and experts in the middle of 1982 had 
made specific statements about the as yet anticipated requirements as well as 
the procedure to be employed during the accompanying controls, it was possible 
once and for all to calculate the total costs of the THTR-300. They come to 
DM4.0 billion with a delivery time of 164 months. A new financing model is 
required to finance the higher total costs and this model is currently being 


discussed among those involved. 
Client: Hochtemperatur-Kernkraftwerk GmbH (HKG) 
(A merger of regional and community electric power supply enterprises: Ge- 


meinschaftskraftwerk Weser GmbH, Veltheim, 26 percent; Kommunales Elektrizitaes- 
werk Mark AG, Hagen, 26 percent; Vereinigte Elektrizitaetswerke Westfalen AG, 


57 











Dortmund, 26 percent; Gemeinschaftswerk Hattingen GmbH, Hattingen, 12 percent; 
Stadtwerke Aachen AC, Aachen, 5 percent; Stadtwerke Bremen AG, Bremen, 5 
percent.) 


Supplier firm: Konsortium THTR (Brown, Boveri & Cie AC, secondary part; 
Hochtemperatu®Reaktorbau GmbH, primary part; NUKEM GmbH, fuel elements); 
reactor maker: Hochtemperatur-Reaktorbau GmbH (HRB). 


Data: 307.5 MTU gross, 296 MTU net, 768 Mwth; helium-gas-cooled ball pile 
thorium high-temperature reactor. 


Location: Uentrop-Schmehausen (Kreis Unna). 
Order issue: Letter of intent dated July 1970, contract dated 29 October 1971. 


License: lst TEG requested in January in 1970, issued in May 1971; construction 
started in May 1971, delivery time running as of 1 February 1972. 


Commissioning: Autumn 1985, 


For a detailed description of the plant with technical data, see atw 16, pp 
238-245, May 1971. 


Kalkar--SNR-300--300Mw--Fast Breeder 


In the case of the 300-MTU prototype fast breeder nuclear power plant SNR-300 
in Kalkar, the issue of the lst supplement to the 4th TEG and the 5th TEG 

means that all licenses necessary for the power plant's erection have been 
issued. The 5th TEG contains the machinery components of the reactor building 
which are important in meeting the various target dates. It was thus possible 
to put the reactor tank in during 1982 and to start the assembly of the primary 
pipelines. Work on the nuclear auxiliary systems as well as the electrical 

and conduit components of the power plant was continued. Additional major work 
operations are being carried out on the steel plate shell. The tertiary pipe- 
line assembly work in the steam generator buildings will be started early this 
year after the required data for pipe rupture control have been supplied. 


In the conventional sector, the water processing and settling plant as well as 
the auxiliary electric boiler were placed in operation in 1982 and were turned 
over to the power plant operator. 


The major structural work is currently being done for example on the cooling 
tower which was approved in the middle of 1982. In addition, a fountain 
[sprinkler] building is being constructed and will serve to supply the contain- 
ment cooling systems with cooling water. Additional construction activities 


involve finishing work. 


An important prerequisite for the completion of the power plant was created 
through the lifting of the hold on the power plant's commissioning on 3 
December 1982 by the German Federal Lower House. 


58 








On the basis of the requirements from the licensing agencies now available, 
it was possible in the middle of 1982 to undertake a cost estimate that was 
considerably less risky. Compared to the 1981 estimate of DMS billion, an 
amount about DM1.5 billion higher was now figured out. The BMFT (federal 
minister of research and technology) requested additional major participation 
by the electric power industry and the manufacturing industry to finance this 
additional amount. He has started conversations in this connection with the 
enterprises concerned. 


According to the current deadline situation, one can expect the power plant to 
be completed at the end of 1985 so that it can be handed over to the operator 


by the middle of 1987. 


Client and operator: Schnell-Brueter-Kernkraftwerksgesellschaft mbH (SBK) 
(RWE [D]), 68.85 percent, Electronucleaire [B], 14.75 percent; SEP [NL], 14.75 
percent; CECB [GB[, 1.65 percent). 


Supplier firm; INB Internationale Natrium-Brutreaktor-Bau GmbH (INTERATOM [D], 
70 percent; Belgonucleaire [B], 15 percent, Neratoom [NL], 15 percent). 
Bauteil: Arge Kernkraftwerk Kalkar (Hochtief AG [D], ASTROBEL General Con- 
tractors S.A., Anc. Auxeltra Genie Civil S.A., Compagnie d'Entreprises 

C.F.E. [B], Hollandsche Beton Maatachappij N.V. [NL]). 


Data; 327 MTU gross, 295 MTU net, 762 Mwth; sodium-cooled fast breeder. 
Location; Kalkar/Rhein (Kreis Kleve). 


Order issue: Letter of intent dated 23 March 1972, contract dated 10 November 
1972, 


License: lst TEG issued on 18 February 1972; construction started on 24 April 
1973, 


Commissioning: 1987. 


For a detailed description of the plant with technical data see atw Special 
Issue SNR-300, July 1972, and atw 18, pp 411-414, August-September 1973. 


3. Nuclear Power Plant Project 
Hamm--KKH--1,300 Mw--PWR 


On 23 Jume 1975, the then KKH (Hamm Nuclear Power Plant Incorporated) issued 
an order for the delivery of a 1,300-MTU nuclear power plant with PWR to KWU. 


At the same time, the client filed an application for construction and operation 
of the plant according to Article 7 of the Atomic Law. Although the expert 
report on the location and concept, as ordered by the licensing agency of the 
State of North Rhine-Westphalia, had been available for a long time, the lst 
TEG, originally scheduled for June 1976, has not been issued to this very day. 
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In November 1980, the licensing agency of the State of North Rhine-Westphalia 
for the first time indicated in writing that is was ready to resume the 
processing ‘f the licensing application. A new licensing application in 
accordance with the provisions of Article 7 of the Atomic Law was then filed 
with updated application documentation on 5 August 1981 to facilitate the 
technical processing phase. Since then, the licensing agency, according to 
the procedural regulations based on the Atomic Law, initiated agency partici- 
pation and caused experts to be called in; but no essential progress can be 
recognized in these proceedings compared to the status the year before. 


The order for turnkey construction is to be issued only if the immediately 
enforceable partial construction license is at hand. Until that time, the 
activities of the KWU will be carried out within the context of a planning 


order. 


A change resulted regarding operator status: The planning for the KKH, as in 
the case of the KKE, until then had been handled by the KLE (until 1978, KKH). 
But because the partners of KLE intended from the very beginning first of all 
to erect only one project (KKE or KKH) together and because a determination 
in favor of KKE had been made along with the license, the contract award, and 
the start of construction on the KKE in July-August 1982, the KKL (Lippe 
Nuclear Power Plant Incorporated) was founded as the new holding company for 
planning the KKH and as a pure VEW affiliate which took the project over on 
29 November 1982. 


Client and operator: Kernkraftwerk Lippe GmbH (KKL) (VEW, 100 percent). 
Supplier firm: KWU; reactor maker: KWU. 

Data: 1,301 MTU gross, 1,231 MTU net, 3,765 Mwth; PWR. 

Location: VEW Power Plant Westphalia in Hamm-Uentrop. 

Order issue: 23 June 1975. 


License: lst TEG requested on 23 June 1975, new request due to changes in 
plan filed on 5 August 1981. 


Commissioning: about 70 months after start of construction. 
Wyh1--KWS-1--1,350 Mw--PWR 


After 3 years of negotiations, the Baden-Wuerttemberg administrative court on 
31 March 1982 ruled that the lst TEG issued in January 1975 by the state 
government for KWS (South Power Plant) at Wyhl cannot be legally challenged. 
Because of the fundamental significance of this verdict, the administrative 
court allowed a review by the Federal Administrative Court in Berlin. 


In his government declaration on 31 October 1982, the prime minister of Baden- 
Wuertemberg once again underscored the need for building the Wyhl nuclear 
power plant and demanded that the plant be adjusted to the latest state of 


technology. 











On 14 October 1982, South Nuclear Power Plant Incorporated filed the amended 
application pertaining to the application or erection of a nuclear power plant 
at the Wyhl site, originally submitted on 10 October 1973. (Because of the 
initiation of the license amendment procedure, KWS this year will no longer be 
listed as “under construction” but rather as "project.") This means that the 
plant is to be adjusted to the latest safety-engineering standards. The applica- 
tion documentation was released to the public between 20 January and 3] March 
1983. A target date has not yet been set for the discussion of the objections. 


Client: Kernkraftwerk Sued GmbH (KWS) (Badenwerk 50 percent, EVS 50 percent). 
Supplier firm: KWU; reactor maker: KWU. 
Data: 1,362 MTU gross, 1,284 MTU net, 3,765 Mwth; PWR. 


Location; Wyhl/Rhein. 
Order issue: Letter of intent in April 1973, order dated 27 June 1975. 


License: lst TEG requested on 10 October 1973, issued on 22 January 1975; 
construction work interrupted since 23 February 1975 after occupation of 
terrain by nuclear power plant opponents as well as court order of 14 March 
1977; lst TEG again applied for on 14 October 1982 due to changes in plans. 


Biblis C--1,300 Mw--PWR 


On 18 April 1975, RWE (Rhinish-Westphalian Electric Power Plant Incorporated) 
submitted an application to the Hessian Ministry of Economy and Technology 

for the construction and operation of Block C of the Biblis nuclear power plant 
within the context of the licensing procedure under the Atomic Law. On 24 

June 1975, 2 months later, KWU and Hochtief AG were directed to accomplish the 
turnkey completion of a 1,300-MTU nuclear power plant with PWR. 


On 10 October 1980 the 18 April 1975 licensing application for the errection of 
Block C (and originally also a lock D) was withdrawn and, because of the 
changes in plans that had been made in the meantime, an application for 8lock 

C was filed by way of precaution, using a new safety report as foundation. 


On 12 February 1982, the federal interior minister gave his approval--which 


was required according to the Atomic Law--for the issue of the lst TEG for 
Biblis C to the Hessian state agency which however so far has not yet issued 


the first TEG. 


Construction of the plant is now to be started in 1983-1984. Transfer to the 
operator is now scheduled for 1990-1991. 


Client and operator: RWE. 
Supplier firm: KWU; reactor maker: KWU. 


Data: 1,303 MTU gross, 1,228 MTU net, 3,765 Mwth; PWR. 
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Location: Biblis/Rhein. 
Order issue: 24 June 1975. 


License: lst TEG requested on 18 April 1975, newly requested on 10 October 
1980 because of changes in plans; start of construction planned for 1983- 
1984, 


Commissioning: 1990-1991. 
Neupotz A--1,300 Mw--PWR 


RWE and PW (Pfalzwerke AG) on 30 April 1977 issued the purchasing intention 
declaration for the turnkey erection of a 1,300-MTU nuclear power plant at 
Neupotz with BBR PWR to the consortium of BBC/BBR and Hochtief. The order 
was issued on 27 November 1978 and expired on 31 December 1980; it was con- 
verted into an engineering contract. 


On 16 Jume 1977, an application was filed with the appropriate agencies for 
the erection and commissioning of a nuclear power plant block (as well as an 
application for a preliminary site location ruling for a second nuclear power 
plant block). 


In the autumn of 1982, the supplier consortium of BBC/BBR and Hochtief returned 
the order for the planning of the nuclear power plant to the client and 
operator company RWE/PW (74 percent RWE, 26 percent PW). 


No new decisions have been made so far concerning the project's future con- 
tinuation so that no statements can be made about target date planning. 


Vahnum A and B--2+1,300 Mw-—PWR 


On 29 November 1974, RWE applied for a license to build and operate a nuclear 
power plant with two blocks at 1,301 MTU gross, each (1,226 MTU net) at 

Vahnum on the Lower Rhine between Bislich and Haffen-Mehr. The preliminary 
site location ruling was requested on 23 November 1978. The application 
documentation (safety report) was available to the public from 11 October until 
10 November 1976. The discussion deadline was set for early February 1977 

but it was lifted by the State Government of North Rhine-Westphalia in 

January 1977. Under these circumstances, the target dates for the start of 
construction and commissioning are currently undetermined. Planning work 

has been suspended in the meantime, 


Pfaffenhofen A--KRL---1,300 Mw--—PWR 


RWE, Essen and LEW, Augsburg, in October 1975 founded a joint company called 
RWE-LEW (KRL) with home offices in Augsburg. RWE participates in this company 
with 75 percent and LEW with 25 percent. The planned nuclear power plant is 
to have an electric power output of 1,368 MTU gross or about 1,289 MTU net. 
The space arrangement procedure was requested in October 1976. At first, 
Rehling in the community of Rehling, on the eastern bank of the Lech, about 12 
km north of Augsburg, was set aside as the site. 
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On 29 January 1980, it was requested that the Pfa.ifenhofen an der Zusam 
(Buttenwiesen Section), Kreis Dillingen, earmarked as alternative for Rehling 
in the Bavarian site securing plan, be studied as part of the space arrange- 
ment process. This process was completed by the Swabia bezirk government 

on 8 October 1981 in a basically positive fashion for the Pfaffenhofen site. 
The Rehling site on the other hand was not advocated from the viewpoint of 
Space arrangement and land planning. On 15 July 1982, RWE and LEW filed an 
application with the Bavarian State Ministry for Land Development and Environ- 
mental Protection for the issue of the construction license according to the 
Atomic Law. 





Early in 1983, RWE and LEW however abandoned the target date plan for the 
project of the 1,300-MTU KRL nuclear power plant at Pfaffenhofen an der Zusam 
which had called for construction to be started in 1984, with commissioning 
in 1990; they postponed the project at first indefinitely. The reasons given 
include the decline in the electric power consumption increase as well as the 
difficulties in the procurement of land which above all resulted from the 
fact that nuclear power plant opponents have acquired pieces of land that 
constitute obstacles. But it has been emphasized that the request for a con- 
struction license is still pending and that the site should under no circum- 
stances be abandoned. 


Borken--KWB--1,300 Mw--PWR 


On 11 September 1974, the Prussian Electric Power Company Incorporated 
(Preussenelektra) applied for a license to erect a nuclear power plant with 
1,300 MTU at Borken, Bezirk Kassel. The plant is to be equipped with a PWR. 
A decision has not yet been made as to the start of construction. Planning 
work has been suspended again. 


Additional Projects 
SNR-2--1,300 Mw--Na-Cooled Fast 


ESK (European Fast Breeder Nuclear Power Plant Company with Limited Liability) 
--in which the German-Belgian-Dutch-British SBK participates with 51 percent, 
ENEL [Italian Electric Power Company] with 33 percent, and EdF [French 
Electric Power Company] with 16 percent--with the SNR-2 is trying to introduce 
fast-breeder nuclear power plants of commercial dimension. 


The SNR-2 is the German counterpart to the French Super-Phenix fast breeder 
demonstration power plant now under construction. An agreement exists between 
the partners SBK (DEBENE), EdF (F), and ENEL (I) concerning the construction 
and operation of both power plants. 


Preliminary planning work for the pool design is on schedule. The result will 
be available by the end of 1983 and, together with the already completed work 
on the loop type, it will represent the engineering foundation for the decision 
on the final SNR-2 system concept. An effort is furthermore being made by that 
time to discuss major licensing questions before a body of advisors to be con- 
vened by the BMI (Federal Interior Ministry) and answer them in the most 
obligatory form possible. 
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KWU is intended as general contractor for the planning and construction of the 
SNR-2 nuclear power plant which is to have a net output of about 1,300 MTU. 
Interatom together with manufacturing firms from the partner countries, is to 
be the supplier of the nuclear steam generator systen. 


A construction decision--which must be preceded by several years of detailed 
planning and licensing steps--cannot be expected until the end of the 1980's. 


4. Shutdowns 


KRB A-—Gundremmingen 


The partners of the 250-MTU demonstration power plant at Gundremmingen Block A, 
in which RWE participates to the extent of 75 percent and Bayernwerk AG to the 
extent of 25 percent, decided on 8 January 1980 to shut the plant down. 


The nuclear power plant with the BWRwas erected between 1962 and 1966 as the 
first of the three German demonstration nuclear power plants, ahead of 

Lingen and Obrigheim. It had been shut down ever since trouble developed on 
13 January 1977 in conjunction with a grid short-circuit which was connected 
with subsequent damage to the plant. 


The planning of the SE ("safe containment") of the nuclear plant sections 
mentioned last year was continued briskly with the support of NIS (Nuklear- 
Ingenieur-Service GmbH) group and KAH (Kraftanlagen AG). Among several al- 
ternatives examined--which differed from each other particularly by the area 
demarkation of the SE--a concept: was selected in the middle of 1982 which calls 
for a confinement of the SE to the reactor and processing building. The system 
components located in the engine building are to be dismantled decontaminated, 
and, after successful radiological release, are to be used elsewhere without 
restrictions. The electrical grinding method is to be used in particular for 
decontamination. 


After a minor preliminary experiment on the dismantling and decontamination 
work had been completed successfully in 1982, additional experimental work was 
planned; but this work requires a government license because of the order of 
magnitude of the contaminated system parts which is about 100 t. After the 
positive outcome of this undertaking, a total quantity of about 2,500 t system 
components will have to be treated. 


Licensing for shutdown as well as for the coming work in the engine building 


is expected shortly. As part of another licensing step, RWE-KRB will then 
file an application for the “safe containment" of the plant. 


KKN--Niederaichbach 


The KKN (Niederaichbach Nuclear Power Plant), which has been shut down since 

31 July 1974, is currently being operated in the state of “secured containment." 
It was possible during 1982 to conduct operations without any complaints. The 
license for this purpose was issued by the BStMLU on 20 October 1981. Follow- 
ing the issue of the license, the Niederaichbach plant was transferred to the 
tole responsibility of the Karlsruhe Nuclear Research Center Incorporated. 





The state of "secured containment" means that all still present radioactive 
components and materials are enclosed within the reactor building in the 
containment, safe against the release of the radioactivity into the biosphere 
and against access by unauthorized persons. All other buildings have been 
cleaned out and are free of any artificial radioactivity. They can be entered 
or used Otherwise without restructured. The control sector within the meaning 
Radiation Protection Decree is now confined only to the containment. The state 
and operation of the secured containment are watched and checked both by means 
of instruments and control walks, inspections, and periodic examinations. 


Planning work aimed at the total removal of the plant, which has been underway 
since the autumn of 1979, has been completed. The documents required for 

the licensing procedure were submitted to the appropriate agency and to the 
expert. It is expected that the licensing procedure will be completed late in 
1983. 


KWL--Lingen 


In the spring of 1979, KWL (Lingen Power Plant Incorporated) decided to apply 
to the appropriate licensing agency for the shutdown of the nuclear part of 
the 250 MTU nuclear power plant at Lingen with BWR and conventionally heated 
superheater. The plant, which was placed in operation in 1968, had been shut 
off already since 5 January 1977 for the installation of new steam converters. 


The KWL is now to be shut down in several steps. First of all, the "secured 
containment" of all radioactive substances in the nuclear section will be 
brought about. The sector of the secured containment is to be extended to the 
reactor building, the processing huilding, and the intermediate structure 
located in between. 


The unirradiated fission material elements were transported in 1981 to Exxon 
Nuclear GmbH for the recovery of the uranium contained it. So far, of the 
irradiated fission substance elements, 208 elements have been evacuated to 
the Windscale reprocessing plant in 13 shipments; 10 shipments are yet to be 
made. 


As part of an amendment to the operating license, all no longer needed pipeline 
connections hetween the nuclear and the conventional plant sections were cut 


and sealed in 1982. 


The official application for plant shutdown is to be submitted in the middle of 
1983. 


5058 
CSO; 5300/2676 
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BREEDER REACTORS, REPROCESSING FOR MARCOULE UPDATING 
Paris AFP SCIENCES in French 3 Mar 83 p 37 


[Article: "General Council Favors Construction of Breeder Reactors at 
Marcoule”™] 


[Text] The General Council of the Gard [department] decided on 1 March 
in Nimes in favor of the construction of a group of four 1,500 MW breeder 
reactors and fuel manufacturing and reprocessing to replace the Marcoule 
(Gard) nuclear power plant. The final decision is, however, to be made 


by the government. 


Those responsible for the Marcoule nuclear power plant and the regional 
services of the EDF [French Electric Company] indicated the same day to 

the departmental assembly that the Marcoule facilities will be outdated in 
1955 and that a replacement program must be decided upon and drawn up in the 
next 2 years. In fact, its implementation requires 10 years, they 


emphasized. 


They proposed the construction of reactors along the Rhone at Saint-Ettienne- 
des-Sorts (Gard) and of the reprocessing and fuel manufacturing units at 


Chusclan (Gard). 


The regional council of the department declared itself in favor of this 
project. It requested “extensive information and total cooperation with 


the people concerned." 


9969 
CSO: 5100/2595 








FRANCE 


PENLY CONSTRUCTION APPROVED-—-The French government has given the green light 
to EDF [French Electric Company] to construct the first 1300 MW unit of the 
Penly nuclear power plant next to Dieppe on the English Channel. A decree 
published in the Official Journal dated 16 February signed by the two 
ministers of Research and Industry and of Energy, officially gives this 
authorization. It stipulates the various technical specifications that 

EDF must respect in the construction, specifically in seismic protection 

and protection against "environmental aggression." The first unit of the 
Penly power plant should go into operation in 1989, according to EDF plans. 
The Seine-Maritime [department] will then take the lead among the French 
departments in production of nuclear electricity. Several kilometers south 
of Penly, still on the English Channel side near Saint Valery en Caus, 

four 1300 MW units at the Paluel power plant will already be in operation, 
the first to go into service during 1983. The public interest hearing for 
the Penly power plant had taken place between 9 May and 5 July 1979 and the 
interministerial committee on nuclear facilities and the Ministry of Health 
gave their approval in the fall of 1982. [Text] [Paris SEMAINE DE L'ENERGIE 
in French 8 Mar 83 p11] 9969 


CSO: 5100/2595 
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GREECE 


PROMISING URANIUM FIND LOCATED IN DRAMA 
Athens TA NEA in Greek 3 May 83 p 1 


[Text] Kavala, 3 May, from our correspondent--A new large uranium deposit has 

been located in the mountainous region of Arkhontovouni in Drama and according 
to the first scientific findings it is possible that it might yield more than 

1,000 tons of uranium. 


According to estimates by experts, this deposit is larger than the other two 
known ones located at Paranestion in Drama. 


At this time, laboratories of the IGME /Institute for Geological and Mineral 
Research/ are conducting drillings, using special drilling equipment, to depths 
of between 50 to 400 meters, while IGME scientific personnel are conducting 


analytical measurements. 


Samples from the deposit have been sent to the IGME laboratory in Athens for 
chemical analysis. 


According to TA NEA information, it is expected that 25-30 drillings will be 
conducted to various depths of the deposit. In the meantime, the deposit's "core" 
will be measured for radiation. 


Up to now, two uranium-bearing deposits have been located in the area of 
Paranestion in Drama, while a third one has been located in the Maramena region 


of Serrai. 


An experimental unit for mining the uranium (the first in our country) has been 
set up in the Paranestion region of Serrai with the cooperation of the special 


UN unit. 


The IGME exploratory program has been covering 14 regions in various parts of the 
country since 1982 (Thraki, eastern Makedonia, the Aegean islands, central 
Greece and Ipeiros). Results up to now from other parts of the country are very 
encouraging for the location of other uranium deposits. 


Within the framework of the 5-year program, IGME has programmed the search for 
radioactive ores in more than 30 areas of the country. Quantities of uranium have 
been located near the town of Vathi in Kilkis. More specifically, a stretch of 
radioactive ores and rocks will constitute the focal point for forthcoming searches. 


5671 
CSO: 5100/2603 
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SPAIN 


ANALYSIS OF LICENSING REGULATIONS FOR SPANISH NUCLEAR FACILITIES 


Madrid ENERGIA NUCLEAR in Spanish Nov-Dec 82 pp 411-425 


[Paper by T. San Segundo, department of nuclear safety, Nuclear 
Energy Board] 


{(Text] Summary 


This paper discusses Spanish legislation on radioactive 
facilities and the nuclear safety and radiation protection re- 
gulations now in effect. The development of the licensing pro- 
cedures for these facilities from 1972 until the present is 
described, and the most important safety aspects are pointed out. 
Finally, some consideration is given to the future development 
of Spanish regulations governing this field. 


I Introduction 


As with any activity that entails some risk, the peaceful use 
of nuclear energy must be regulated by legislation that delimits 
its context, provides some guarantees that the interests of the 
community will not be harmed, and at the same time, sets the 
technical requisites to be applied and the controls to be exer- 


cised by the government. 


In Spain, the first indication of concern about nuclear issues 
goes back to 1948 when the Atomic Research Board was created. 
Then in 195l, 3 years later, this board became the Nuclear Ener- 
gy Board (1), which was given some specific missions by the 
Spanish government: to promote the development of this new tech- 
nology, and to train professionals. The board was to guide the 
already existing use of nuclear energy in our country, which at 
that time consisted essentially of radioactive facilities. Then 
13 years were to elapse until the 1964 publication of the Nu- 
Clear Energy Law (2), which is the first legal document on this 
topic in Spain. But starting in 1957 the board had begun to 
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do some technical and supervisory work, and issued permits for 
"isotope users” for people working with ionizing radiations, 

as well as authorizations for the operation of radioactive fa- 
cilities. From 1957 to 1970, the JEN [Nuclear Energy Board] 
issued 852 permits to isotope users and 344 authorizations to 
facilities (3). With the experience acquired, not just in this 
area, but also in the field of nuclear power plants (remember 
that Zorita began to generate electricity in 1969, Santa Maria 
de Garona in 1971, and Vandellos I in 1972), work began on the 
preparation of the Regulations on Nuclear and Radioactive Faci- 
lities (4), which were published in October 1972, and which con- 
tain all the requirements for the siting, construction, and start 
of service of both types of facilities. The regulations also 
establisned the areas of competence for the administration in 
controling these activities. The Nuclear Energy Board was given 
responsibility for technical advice and inspection. 


This second phase, lasting from 1972 to 1981, was quite 
productive in terms of licensing radioactive facilities. The 
licensing procedures during this time included the nuclear safe- 
ty and radiation protection standards stipulated both by nation- 
al regulations (5) and by the international regulations (6 and 7) 
existing at that time. The level of maturity achieved and the 
relatively large National Energy Plan led to the creation in 
1980 of the Nuclear Safety Council (8). Its functions include 
providing technical advice for the ministry of industry in the 
licensing process for radioactive facilities and for the super- 
vision of their operation. This marked the start of the third 
phase, from which we can expect even better results. 


After a brief review of the contents of the national regulations 
and standards applicable to radioactive facilities, we will dis- 
cuss tiie volume and distribution according to sector of the 
facilities subject to the licensing procedure. We will then 
conclude with some considerations of a general nature. 


II Applicable Legislation and Standards Governing Radioactive 
Facilities 


The legal provisions governing a given technology must be known 
and obeyed by all those persons or organizations working with 
this technology or using it commercially. This explains the 
value of discussing here the regulations affecting radioactive 
facilities, since these regulations also indicate the guide- 
lines to be followed in the licensiny process. 
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y Nuclear Energy Law 


This law (2) set forth the basic principles underlying the later 
development of the peaceful applications of nuclear energy. In 
cnis law, two different lines of action are distinguished. 


a. Promotion. This includes missions and responsibilities 

in the field of research and development, by encouraging the 
establishment of a national nuclear energy industry. These 
missions were the responsibility of the Nuclear Energy Board 
until 1979, wnen the government transferred all industrial ac- 
tivities to the National Uranium Enterprise, with the exception 
of activities related to the final storage of radioactive wastes 
(9). 


b. Control. This includes missions and responsibilities for 
the licensing and control of the peaceful applications of nu- 
clear energy within Spain's territory, in order to guarantee 
nuclear safety and radiological protection. These missions are 
the responsibility of the ministry of industry, with advice pro- 
vided by the Nuclear Energy Board (since 1980, with the advice 
of the Nuclear Safety Council). 


In addition, this law for the first time provides a definition 
of radioactive facilities and the type of licensing and control 
to which they will be subject. These matters were later further 
developed in a regulation (4). We should mention that this law 
does not cover x-ray devices for medical usage. Their specific 
regulation has still not been published. 


Sede Regulation on Nuclear and Radioactive Facilities 


The precepts contained in the Nuclear Energy Law were further 
expanded in this regulation, which covers the type and system 
of administrative authorizations required for the siting, con- 
struction, and operation of radioactive facilities. It also 
covers matters related to the personnel working at these faci- 
lities and the inspection system, as well as the manufacture 
of auxiliary components to be used in this type of facility. 


This document has provided the pasis for the licensing of 
radioactive facilities from 1972 until the present. It is 

now being revised. Tne executive authority, in terms of the 
application of this regulation, is the ministry of industry 
(acting through its general energy division) with advice provi- 
ded by the Nuclear Energy Board, whose tecnnical safety ruling 
carries the weight of obligation in the licensing process. 
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Figure 1 shows a diagram of the administrative proceedings 
prescribed in this regulation and the authorities involved in 
this process. It also lists in parentheses the modifications 
introduced by the recent law creating the Nuclear Safety Coun- 


cil (8). 
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Figure 1: Diagram snowing the administrative proceedings 
involved for the licensing of radioactive facilities. 


Key: 
lL. Applicant/head of facility 
2. Application and documents 
3. Additional technical information 
4. Inspection of facility 
So Provincial delegation/ministry of industry 
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0. Autnorization 
7. Nuclear Safety Council (formerly Nuclear Energy 
Board) 
8. Technical safety ruling 
9. Inspection certificate 
10. Ministry of industry (General energy division) 


The definition of radioactive facilities given in this 
regulation agrees, as it should, with the definition given in 
the Wuclear Safety Law. These facilities are classified in 
three distinct categories, so that a graduated system of authori- 
zation is provided. At the same time, it is stipulated that 
x-ray eyuipment for medical use is included in the scope of 
application of the regulation. In addition, it states the re- 
quisites for considering certain radioactive facilities or 
equipment exempt from licensing requirements. The recent law 
creating the Nuclear Safety Council nas made some important 
Changes in this sector; on one hand, it nas established a new 
Classification for radioactive facilities, abolishing the clas- 
sification system used in the regulation and, secondly, it has 
included in tnis system all x-ray equipment without any dis- 
tinction. Table I summarizes the definitions and classifica- 
tions of radioactive facilities given in these three legal docu- 
ments, pointing out the differences, so that a comparative 
analysis can be made. 


Table Ii summarizes the types of administrative authorizations 
and documentation needed for the different categories of radio- 
active facilities. It also shows the types of inspections to be 
carried out and the licensing requirements for the personnel 
working in the facilities or supervising operations there. 


2.3. Lav Creating the Nuclear Safety Council 


Tne big controversy about the use of nuclear power for 
generating electricity and the pressures by some sectors of 
public opinion have recently caused many governments to under- 
Stand the necessity to separate administratively the missions 
of the control of the peaceful use of ionizing radiations from 
other missions related to promotion and development. For 
example in the United States, the former AEC [Atomic Energy 
Commission] some years ago was split into two independent or- 
ganizations: the NRC [Nuclear Regulatory Commission], which 
handles control and licensing, and the ERDA [Energy Research 
and Development Administration], which handles research. In 

a similar fasinion, in 1980 the Spanish government approved 
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the creation of the Nuclear Safety Council (8), as the sole 
Organization with authority in tne field of nuclear safety and 
radiological protection. This organization was assigned tech- 
nical advisory and inspection missions within the licensing 
process for all activities related to nuclear energy. Until 
that time, these duties had been handled by the Nuclear Energy 
soard, which now remains responsible for research in this 


field. 


AS nas already been mentioned, this law establishes a new 
Classification system for radioactive facilities which will 

be put into practical application when the government estab- 
lisies tne corresponding classification for radionuclides, as 
Stipulated in the law. Therefore, it has been concluded that it 
will be necessary to revise the current regulation (4) or re- 
p.ace it with a new one; nonetheless, until that nappens, the 
existing regulation will continue in force. 


2.4. Standards for the Approval of Radioactive Equipment 


The Regulation on Nuclear and Radioactive Facilities, mentioned 
earlier, exempts from its authorization system a certain type 

of radioactive equipment (whose risk is small) when the fol- 
lowing three conditions are met: 


a) The radioactive material must be protected from all 
contacts or leaks. 


b) At any accessibie point within 0.1 meters from the 
area of tne equipment, tire dosage must not exceed 0.1 
mrem per hour, or the flow of beta particles or neu- 
trons must not be greater t.an what would oe produced 
wy an equivalent dose at that distance. 


c) This equipment must be of a type previously 
approved by the ministry of industry. 


To complement this rule, in 1975 the ministry of industry 
established "Approval Standards for Radioactive Equipment" 

(10). Tne administrative procedures for obtaining approval 

of a prototype of a radioactive device are similar to the pro- 
cedures followed for radioactive facilities: that is, the com- 
petent authority is the ministry of industry, acting through the 
yeneral energy division, with technical advice provided by the 
Nuclear Energy Board (now, by the Nuclear Safety Council, ac- 
cording to the law creating this body). 
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Table III shows the requirements necessary for approval of 
radioactive equipment, and the type of documentation that must 
be submitted with the approval application. As an indication, 
Table IV lists some of the radioactive products and equipment 
which can be approved, which now exist in the market. 


<.5. Regulations on Covering the Risk of Nuclear Damages 


To cover the risk of possible damages caused members of the 
public by nuclear accidents, in 1967 tne ministry of finance 
approved the Regulations on the Coverage of Nuclear Risks (ll), 
wiica regulate reparations for such damages, requiring the 
operator of tie nuclear activity producing the damages to make 
compensation. The amount of the responsibility incumbent on 
radioactive facilities is variable, and depends on the risk due 
to the radiotoxicity of the radioisotopes used, their amount, 
and tne type of handling involved, or on the peak voltage and 
current intensity, in the case of radiation yenerators. In any 
event, this amount can never be less than 1 million pesetas. 


Excluded from this compensation are nuclear damages resulting 
from chnerapeutic treatments and damages to employees caused by 
an accident, classified as a job-related accident or an occupa- 
tional illness by current labor legislation. 


2.0. Protection from Ionizing Radiations 


In Spain protection ayainst ionizing radiations is regulated 
by an order from the office of the prime minister dated 1959, 
wiuich was later clarified and corrected (5). Tuese standards 
nave become obsolete, and an updated protection regulation 

is needed. Because of this, the criteria and values recommen- 
ded by international organizations (6, 7, and 12) are applied 
in the licensing process fwr radioactive facilities. 


2.7. Regulations on tne Transport of Radioactive Materials 


At present, taere are two nitional regulations: one covers 
nighway transport (13) and the otner, railway transport (14) 

of dangerous merchandise, including radioactive substances. 
Concerning international transport, Spain nas signed the Euro- 
pean agreement for nighway transport (15) and the international 
agreement for rail transport (18). We should mention that 
these ayreements are based on the IAEA [International Atomic 
Energy Agency] regulations (17). 
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In a general manner, it can be said that the type of transport 
(of radioisotopes, encapsulated sources, or equipment contain- 
ing these materials, along with low or medium activity wastes) 
generated by radioactive facilities will only require specific 
authorization from the ministry of industry in a few cases (18); 
this does not intrude upon the specific areas of competence of 
other ministries in this field. However, as long as it is not a 
matter of issuing certificates for packaging models or approval 
for shipments that require such specific approval, the nuclear 
safety and radiological protection conditions for the transport 
of radioactive materials which are to be used in a given radio- 
active facility are included within its authorization to begin 


operations. 
2.8. Nuclear Safety Guides 


As an extension and development of the national regulations, 

the Nuclear Energy Board has for some years been publishing 
guides, whose fundamental objective is to provide assistance 

and guidance to persons or groups interested in the issue of 
nuclear safety. These guides are only recommendations. Of those 
publisied to date, the following are applicable to radioactive 


facilities: 


a. GSN [Nuclear Safety Guide] no l: "Guide for applying for 
the start of operation of radioactive isotope handling or 
storage facilities (second and third category facili- 


ties)"; 
b. GSN no 4: “Guide for obtaining the title of chief, 
radiation protection service"; 


c. GSN no 5: “Physical and mental qualifications required 
of candidates to obtain and use licenses as operators 
and supervisors of nuclear and radioactive facilities”; 


d. GSN no 10: “Guide for the preparaiion of annual reports 
for radioactive facilities"; 


e. GSN no 14: “Qualifications and requisites expected 
of candidates to obtain and use licenses to operate 
radioactive facilities." 


III Licensing of Radioactive Facilities 


Two aspects can be distinguished in the process of licensing 
radioactive facilities in Spain. 
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a. Analysis and evaluation of risks. 
b. - Radiological control and inspection. 


These two aspects, appropriately complemented by the licensing 
system established for the personnel working in these facilities, 
constitute a sufficient technical-legal mechanism to guarantee 

in a reasonable manner the safe operation of these facilities, 
without undue risks either for the workers or for the population 
at large. Within this framework, the analysis and evaluation of 
the risks in a given radioactive facility are based upon the do- 
Cumentation presented by the applicant for tne appropriate autno- 
rization (see Table II); during the inspection phase, the exis- 
tence and efficacy of all the safety and radiological protection 
Systems and devices of the facility are tested at the site it- 
self. 


Fundamentally, in the analysis and evaluation of the risks of 
any radioactive facility, the intrinsic safety, including the 
way in which the radioactive material or radiation generating 
equipment is presented and used, and all of the auxiliary systems 
of tne facility are tested, along with tne suitability of the 
radiological protection measures and devices used. Table V 
summarizes the aspects which must be studied and evaluated in 
licensing a radioactive facility. Furtnermore, it should not 
be forgotten that it must always be determined if the following 
three principles recommended by the ICRP [International Commis- 
$ion on Radiological Protection] (7) are being complied with 

at an acceptable level: 


a. Justification of the application to be given the 
ionizing radiation source and the benefit to be 
obtained. 

b. Optimization of the process so that the feasible 


doses to be caused will be as low as reasonably 
possible, based on the current state of the art. 


C. Limitation of exposure to radiation, so that the 
levels reached during normal operation of the fa- 
cility will be within the limits established. 


The many and varied peaceful applications of ionizing 

radiations (19) are reflected in the doctrine governing radio- 
active facilities; this takes on significance when, during the 
licensing process, it becomes necessary to decide whether these 
facilities are fully justified, by presenting a clearly positive 
benefit in relation to conventional technology. Table VI shows 











the spectrum of categories of these facilities in Spain at the 
end of 1981. There was a total of 1,050 facilities. Of these 
3 percent belonged to the first category, 72 percent to the 
second, and 25 percent to category three. 


Furthermore, due to the fact that Spanish legislation as 
established three types of authorizations for the first cate- 
gory facilities, two for the second, and one for third category 
facilities (see Table II), the number of authorization applica- 
tions recorded for a 10-year period (1972-1982) amounts to 1,837, 
almost twice the number of facilities. Figure 2 shows the evo- 
lution of the licensing process in Spain during this period. 
There has been a sustained growth rate, reflecting the continued 
development of the peaceful applications of radioactivity in our 


country. 
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Figure 2: Evolution of licensing of radioactive fav:ilities in 
Spain. 
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3.1. First Category Facilities 


Tnere are two types of facilities included in this category: 
those related to the nuclear fuel cycle and industrial irradiation 
units. These two types of facilities have very different tech- 
nologies, which are highly specific to the particular type of 
plant. Aside from the facilities and plants belonging to the 
Nuclear Energy Board, to date two uranium concentration plants 
have been submitted to the licensing process. These are owned 
by the firm ENUSA. There is also a gamma irradiation unit for 
the sterilization of medical materials, owned by the firm ARAGO. 
Both of these are of Spanish design and tecnnology. Their most 
outstanding features and their administrative status are shown 
in Table VII. 


The analysis and evaluation of risks entailed in uranium 
concentration plants (Figure 3) [not reproduced] must be done 

by professionals experienced not only in the specific process and 
tecnnology, but also in areas related to civil engineering and 
Site selection (hydrology, demography, seismotectonics, meteoro- 
logy, etc.). In these cases the study of the site is vital in 

- der to determine the repercussions and short and long-term 
radiological impact caused by commercial operation, especially 
when we realize that one of the Spanish processes used consists 
of the static lixiviation of the ore in open pits, in preparation 
yards (20 and 21). In the various licensing phases for these 
plants, the existing safety standards (22 to 25) had to be adap- 
ted to meet the particular features of these facilities, especi- 
ally in matters related to the control of effluents and sterile 
residues. 


In licensing the Cesar Irradiator (figure 4) [not included], 
designed for the sterilization of medical and surgical materials 
On an industrial scale, it was essential to evaluate the design 
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of the shielding and of the coolant system, in addition to 
checking tne suitability of the rest of the protective equip- 
ment. Special criteria had to be established and applied, since 
there are no specific safety standards for this type of facility, 
and tne bibliography that has been published (26 to 28) is quite 
limited. Nonetheless, the Nuclear Energy Board did have exten- 
Sive experience in this field (29) and helped prepare the pro- 
ject for this commercial irradiation facility. 


3.26 Second and Third Category Facilities 


Among these facilities, depending on the activity conducted with 
the radioactive material or equipment, the following areas can 
be distinguished: 


a. Use 
D. Production 
C. Distribution and sales (marketing). 


There is not tne slightest doubt that, in the licensing process, 
a differentiated type of treatment must be given to these tnree 
types of activities, especially concerning the technical-adminis- 
trative requisites and controls of the radioactive material or 
eyuipment, and the professional expertise of the personnel. For 
example, it is essential to require of the manufacturers speci- 
fic information about tneir activity, such as a safety study of 
tne design of the prototype with manufacturing specifications 

and the programs to ensure quality control; while it is necessary 
to expect from the distributors (marketing) a presentation of the 
specifications and technical obligations (along with their equip- 
ment available for maintenance, correction of defects, withdrawal 
and evacuation of material or equipment distributed, along with 
records and reports on sales and incidents. In addition, the 
user must have available all certificates (prototype approval, 
approval of manufacturing, activity, seal) for tiie material or 
equipment being handled. All these stringent requirements, in 
practice, are taken into account when making the risk evaluation 
necessary for authorizing any radioactive facility. The appli- 
cable Spanish legislation (4) does not make any distinction in 
this regard and reyuires the same type of standards and documen- 
tation for licensing (see Table II). This circumstance does 
seem peculiar, especially wnen we realize that our national legis- 
lation is much more explicit on tne subject of the "production 

of equipment for radioactive uses" (4) or the “approval of ra- 
dioactive equipment and its production" (10), whose requisites 
are shown in Table VIII. 





For the evaluation of risks and control of these radioactive 
facilities (97 percent of the total), professionals witi exper- 
tise not only in the area of nuclear safety and radiological 
proteccion, but also with training and analytic skills to assi- 
iilate the nighiy varied range oi scientific and technological 
processes used in these facilities are needed. In addition, 
tney must be able to coordinate very well the technical require- 
wents needed witn tne resources and technological level of the 
nation, when seeking solutions or appropriate alternatives. 
Considering all this, the licensing experience acquired over the 
past 10 years has enabled Spain to broaden its knowledge of the 
full spectrum of the applications of radioactivity (see Table 
Ik), by working either directly or indirectly to achieve a more 
thorough and better application of the nuclear safety and radio- 
logical protection standards and criteria now existing. 


IV Final Considerations 


Tie work done to date in the field of licensing radioactive 
facilitiesin our country nas been difficult; it has been neces- 
Sary to establisi crteria, to adapt international standards, to 
prepare regulations, to promote the coverage of technical needs 
(a testing laboratory (30), waste management, personnel dosi- 
metry, etc.), and especially, to aid in the implantation of 

tne nuclear safety and radiological protection measures neces- 
Sary so tiuat these facilities can operate in safe conditions 
witnout undue risks for either the personnel or the population. 
Nonetheless, much still remains to pe done or modified, based on 
the experience vcnat has now been acquired, and the administration 
can provide great service to the nation in this field. 


In conclusion, it seems appropriate to make some comments about 
the future development of legislation and licensing of radioac- 
tive facilities. 


1) Tne importance and interest of these facilities, because 

of their direct impact on the health of each individual (medical 
applications) in some cases, and in others, because of the defini- 
tive impact on the control of industrial processes, do require 
appropriate attention on the part of the administration, which 
must distinguish such facilities, but without relegating them to 
secondary status among nuclear facilities. 


2) In this sector, due to its peculiar characteristics, 

there is a clear and pressing need for an updated “protection 
Standard against ionizing radiations", based upon the latest 
Knowledge in this field. The existence of this type of technical 
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regulation should be treated as a priority matter since it is 
the starting point for the rest of the technical-administrative 
legislation and it can fill in any possible gaps in such legis- 


lation. 


3) t is necessary to make an effort to prepare technical 
standards on design, construction, and manufacturing, both of 
radioactive equipment and of the areas or facilities in which 
radioactive materials or equipment are used or stored. It has 
been estimated that Spain has sufficient technology and experi- 
ence to handle this task which, for economic reasons, might very 
well consist of adopting or adapting the existing international 
standards, based on our particular situation. This would not 
only facilitate the task of the administrator-administratee pair, 
but would also help to advance an already growing national indus- 
try in this sector. 


4) In the revision of regulations now in progress, there 
sinould be an attempt to standardize certain areas, such as the 
manufacture of radioactive devices or products, their sale, and 
certain technical assistance services. Furthermore, tne adminis- 
tration should be given sufficient resources to handle the grow- 
ing demand for licensing of radioactive facilities. Preparations 
should also be made for the massive inclusion of x-ray equipment 
used in medicine. It is estimated that the number of such equip- 
ment amounts to 10,000 units all over the country. 


The comments listed here do not claim to be exhaustive. We have 
Simply intended to outline the aspects which, in the author's 
opinion, have some significance or priority if the vast adminis- 
trative work in this field is to result in the use of radioac- 
tive facilities in optimal conditions. 


N.B. The national regulations or standards on protection against 
ionizing radiations, mentioned in this article, have recently 
been published (BOE, no 241, 8 October 1982). 
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Table I: Administrative definition and classification of 
radioactive facilities. 


Definition Category Classification 

(Nuclear 

Safety Law, IINN and IIRR Nuclear Safety 
IINN and IIRR Regulations Council Law 
Regulations, 

and Nuclear a) plants producing 

Safety Coun- uranium, thorium, 

cil Law and compounds. 


b) plants producing 
First natural uranium fuel same 
elements. 


c) industrial irradi- 
ation facilities. 


a) facilities in which a) facilities in 
are handled or stored which are handled 
radisactive nuclides or stored radio- 
whose total activity active nuclides 
corresponds to values which may be used 
above 100 yCi, 1 mCi, for scientific, 






































a) facilities of 10 mci, or 100 mci, medical, agricul- 
any class con- depending on whether tural. commercial, 
taining ar ionizing they belong to groups or industrial pur- 
radiation source. A, B, C, or D of the poses, whose total 
classification estab- activity corres- 
Second lished in the regula- ponds to values 
b) equipment produ- tions. above 100 wCi, 1 
Cing ionizing radia- mCi, 10 mCi, or 100 
tions. b) facilities which mCi, according to 
use x-ray equipment the classification 
c) offices, labora- which may operate of radionuclides 
tories, plants, and with a peak voltage to be established 
facilities which pro- above 200 KV. by the government’, 
duce, handle, or based on interna- 
store radioactive c) particle accele- tional regulations. 
materials. rators and facili- 
ties which use neu- b) facilities which 
tron sources. use x-ray genera- 


ting equipment 
which may operate 
with a peak voltage 
above 200 KV. 
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c) particle 
accelerators and 
facilities which 
store neutron sour- 





























ces. 
a) facilities in which a) facilities in 
radioactive nuclides are which radioactive 
handled or stored, whose nuclides are handled 
total activity corresponds or stored, with a 
to values lower than 100 total activity high- 
wCi, 1 mCi, 10 mCi, or 100 er than 0.1, l, 10, 
mCi, depending on whether and 100 ywCi of the 
they belong to groups A, B, different groups, ac- 
C, or D, respectively, of the cording to the clas- 
Classification established Sification to be 
in the regulations. established by the 

government*, and less 
b) facilities which use than the values given 
equipment which generates for the second cate- 

Third x-rays, whose peak voltage gory. 


Category is less than 200 KV. 
b) facilities which 
c) facilities which possess use equipment which 
more than 1 kilogram of na- generates x-rays with 
tural uranium or thorium, a peak voltage under 


unless in the first category. 200 KV. 


a) equipment generating 
radiation used for medical 





purposes. 
To be established*: 

b) facilities which produce Nonetheless, there 

or which handle or store is no explicit exemp- 

radioactive materials, such tion for equipment 

that the active nuclides have generating x-rays 

a total activity lower than used for medical pur- 





0.1, 1, 10, and 100 pcr for poses. 
groups A, B, C, and D, respec- 
tively, of the classification 


Exempt: established. 
(Not subject 
to the au- c) facilities which, even 


thorization though they have radioactive 
Or licensing materials with activity levels 
system est- higher than the above, meet 
ablished). certain safety requirements, 
and which have been approved. 
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d) facilities which use 
radioactive materials witu 
a concentration lower than 
0.002 pCi/gr or naturally 
radioactive materials with 
a concentration lower tian 
0.01 wCi/gr. 


e) equipment in waich electrons 
are accelerated at an energy 
level not greater tnan 5 <Ve. 


f) 1 kilogram of natural 
uraniul or natural thorium. 


* Still not published. 
Note: Differences are underlined [on preceding page]. 


Tadle II: Administrative requirements for licensing radioactive 
facilities. 


Category Authoriza- Documents to be Required con- Employee 
of faci- tions re- presented trols or Licenses 
lity quired actions 

I.l. Needs to 

be met and 

justifications 


I.2. Descrip- 
tive report on 
facility 


Preliminary I.3. Prior I.a) Release 
economic study inforiwation 
to the public 
I.4. Site 
description 


I.5. Preliminary 
organization 
diagram 


II.l1. General 
planning of 
facility 
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First 


Second 


Third 


Construc- 
tion 


Construction 


Start of 
operation 


Start of 
operation 


II.2. Percentage 
of equipment to 


be imported 
II.a) Con- 
II.3. Preliminary tinuation 
safety study of construc- 
tion 
II.4. Economic 
market study. 
III.1. Descrip- 
tive report on 
facility 
III.2. Safety III.a) In- 
study spection be- 


fore start of 
III.3. Checkout operation 


of facility 
III.b) Control 


III.4. Regula- and continua- 
tion of opera- tion of opera- 
tion tion 


III.5. Emergency 
plan 


Il.d, Eheds Ir.3, II.a) 
and II.4 


II1.l, III.2, III.a) and 
III.3, II1I.4, III.b) 

and III.5 

IIzr.l, II1.2, III.a) and 
III.3, II1I.4, III.b) 

and III.5 


III.A) 
Supervi- 
sor's li- 
censes 
(minimum: 
one) 


III.B) 
Operator's 
licenses. 


III.C) 
Head of 
radiolo- 
gical pro- 
tection 
service 


III.A), 
III.B) and 
III.C) 
(some) 


III.A) and 
III.B) 





Table III: Approval of radioactive equipment. Technical 
requisites and documents needed for application. 


Techaical requisites 


lL. Offer sufficient safety against the emission of ionizing 


radiations. 
2. Be free from superficial radioactive contamination. 
iF Radioactive material enclosed in a sealed enclosure, solid, 


and chemically inactive, resistent under normal operating 
conditions and in others which may arise accidentally. 


4. The dosage must not exceed 0.1 mrem per hour at 0.1 meter 
from the area of the equipment, or the density of the par- 
ticle flow must not be higher than an equivalent dosage 
would produce at that distance. 


Documents to be submitted 


a) Authorization for radioactive facility, if of national 
manufacture. 


b) Detailed description of the equipment and characteristics 
of the radioactive material (if appropriate), its encapsu- 
lation, and the methods and errors involved. 


c) Plans for the equipment. 
d) Use for which it is intended. 
e) Manufacturing specifications, including the quality 


control program. 


f) Protection measures planned against radiations, in 
tie equipment itself and for the population as a whole. 


g) Certificate from an official laboratory with the results 
verified with tne prototype, in relation to safety 
conditions. 
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Table IV: 


Products and Equipment Radioactive Material 


A) 


B) 


equipment, subject to approval 


gas detectors 


l. smoke and fire 
detectors 


Static electricity 
eliminators 


l. Ilightning rods 

2. others types 
(used in in- 
struments, 
pressure 
scales, etc.) 


Am-241 

Ra-226 

Kr-85 

natural or reduced 
uranium 

Pu-238 

Ni-63 


Ra-226 
Am-241 
Sr-90 
Ra-228 
Po-210 
Am-241 
H-3 


radioluminesccnt devices 


l. paints and 
plastics 


a. clocks, avia- 
tion instru- 
ments 

Signal panels 
fishing equip- 
ment 


Cc 


\< 
. 


2. enclosed 
sources 


a. clocks, tele- 
phone dials 
b. navigation 
instruments 
Cc. signal panels 
qd. alarms 


H-3 
Pm-147 
Ra-226 


Pm-147 
C-14 
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Most frequently used radioactive products and 


Activity per Product 
Or Equipment (ap- 
proximate values) 


0.06 to 0.1 mCi 
0.08 to 15 yCi 
7 mCi 

7.5 mg 


10-20 wCi 
0.1-0.5 mCi 


0.2 to l mCi 
0.06 to 0.7 mCi 
200 mCi 

10 wCi 

0.05 to 0.5 mCi 
2 to 25 Ci 

1 mCi 


> to 25 mci, 
10 Ci 

65 to 200 pCi, 
up to 0.3 Ci 

0.1 to 3 sci, up 
to 20 wci 

0.75 Ci 

3 to 4 mCi 


up to 


0.5 Ci 
0.2 to 2 Ci 


2 to 30 Ci 
10 mCi 





D) 


E) 


electronic and electrical devices 


l. discharge tube H-3 10 to 90 i 
and cold-cathode 
tubes 

2. high voltage Pm-147 3 wCi 
protective 


devices and 
low voltage 


fuses 
3. vacuum bulb and natural thorium 50 mg to 2g 


tubes 


x-ray equipment 


l. baggage in- x-ray tubes 90 to 160 KV (5 mA) 
spection 
2, mail inspection x-ray tubes 50 to 100 KV (3 mA) 


Table V: Most Important Aspects to be Studied and Evaluated 


l. 


in Licensing Radioactive Facilities 


General Data 


a. Identification of party or operator responsible for 
the facility 

b. location of facility 

c. technical staff in charge (organization and duties) 

d. results of previous inspections made of facility 

e. compliance with technical specifications of previous 
authorizations, if there Lave been any 


l. for first category facilities: 
a. location and distance from rural and urban population 


centers 
b. hydrography, seismic-tectonic studies, demography, 


meteorology 
c. type of agriculture, livestock raising, and fishing in 


the surrounding area 


2. for other facilities: 
a. location and use of surrounding areas 
b. types of access and transfer of material within the 


site 
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Radioactive Material or Equipment 


a. 


identification (chemical and physical nature; form 
of presentation, quantity, maximum activity or power, 
radiotoxicity, fixed or portable character, etc.) 
physical-chemical production process or type of 
nandling involved 

applications and their justification (risk/benefit 
Study) 

type of radioactive effluents 

type of radioactive wastes generated and volume 
certificates of manufacture, tightness, transport and 
approval, if applicable 


Elements of Facility 


buildings, offices, or areas making up the facility 


a. 
(seismic resistance, construction materials, surface 
finishing materials, etc.) 

b. containment systems 

c. radiological shielding systems (calculations and 
design) 

d. (auxiliary systems (electrical, mechanical, ven- 
tilation, heating, lighting, etc.) 

e. remote handling devices 

f. radiation detection, measurement, and signalling 
systems and alarm devices 

g. radioactive effluents treatment and removal systems 
and equipment 

h. systems for the collection, treatment, and control 
of radioactive wastes 

i. decontamination systems 

Operation 

a. operating procedures and wethods (including the 
balance, movement, and transport of radioactive 
materials and responsibilities) 

b. professional training of operating personnel 

c. internal and external radiclogical environmental 
monitoring program (detection devices, quantity and 
Situation, frequency of sample-taking, analytic 
methods, etc.) 

d. radiological protection manual (standards, equipment, 
and work clothing, personal dosimetry, etc.) 

e. medical and dosimetrical monitoring of operating 


personnel (type and frequency) 





f. monitoring and control program for radioactive 
material (tight seal, contamination, etc.); the 
auxiliary systems (electrical, mechanical, heating, 
alarms, etc.); the shielding, radiation measurement 
instrumentation and treatment or retention systems for 
radioactive wastes and effluents. 

g. analysis of leaks of radioactive material or inci- 
dents affecting normal operation (calculation of radio- 
logical impact and measures to mitigate the conse- 
quences) 

h. safety measures to be adopted in case of temporary 
shutdown or final closure 


6. Analysis of Accidents 


a. identification of types of foreseeable accidents 
(fire, explosion, massive leakage caused by 
breakage or cracking, theft, etc.) 

b. analysis of radiological impact for each type 
of accident (dosage received by workers and public) 

c. internal emergency plan with measures to be adopter 
in each case in order to mitigate the consequences 
(containment, retention, decontamination devices, 
etc.) 

a. identification and analysis of radiological impact 
for the worst possible foreseeable accident 

e. internal emergency plan for the worst possible 
foreseeable accident 

f. external emergency plan (communications channe, : 
and reports to local and national authorities, 
intervention mechanisms, etc.) 


Table VI: Spectrum of Categories of Radioactive Facilities 
Listed in Spain at the End of 1981 


Category 1: 


Number of Sector Most Common Applications 


facilities 
registered 


3 (3%) l) industry a) Production of uranium concentrates 
b) Industrial irradiator for steri- 
lization of medical material 
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1) industry a) hydrological analysis 

b) gammgraphics (inspection of 
welding, nondestructive testing) 

c) process control (measurement of 
density, level, thickness, etc.) 

dad) probes and prospecting 

e) indusctriai radiography using 
x-rays 

f) inspection of materials with 
particle accelerators 

g) light panels 


Category 2: i 
Number of Sector Most Common Applications 
facilities 
registered 
737 (728) 2) medicine a) diagnostic laboratories (nuclear 
medicine) 


b) cancer therapy (cobalt treatments, 
“braguiterapia” and particle 
accelerators) 

c) radivactive tracers (implantation) 


3) research e@) engineering and physical~-chemical 
and analyses 
teaching b) spectrography 


Category 3: 
290 (25%) lj} industry a)tracers used in process control 


2) medicine a) radioimmunoanalysis and functional 
studies 


3) research a) biochemistry 
and b) »~ntomolocy 
teaching c) rpectrography and radiography 
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Table VII: Characteristics and Licensing Status of First 
Category Radioactive Facilities (end of 1981) 


Facility Maximum Capacity 
* Class Authorized 

* Ownership 

* Site 


l1)* uranium 


concentration tons of 
plant uranium a 
(Elefante year 
project) 

* ENUSA 


* Saelices el 
Chico, (Ciudad 
Rodrigo-Salamanca) 


2) *uranium 


concentration tons of 
plant (Quercus uranium a 
project) year 

* ENUSA 


* Saelices el 
Chico (Ciudad 
Rodrigo-Salamanca) 


3) *industrial 330 KCi 
irradiator for (12,210 
Sterilization TBq) 

of medical ma- 

terial (Cesar 
Irradiator) 

* ARAGO MITJANS 

* Las Franquesas 
(Barcelona) 


** Prior to publication of 
Regulation on Nuclear and 


Radioactive Facilities 


21 metric 


200 metric 


73 


Type of 
Authorizations 


Issued 


l. preliminary a) 
(1974) 

2. construction 
(1975) 

3. provisional 
start of 
operation 
(1978) 

4. first exten- 
sion of provi- 
Sional opera- 
ting permit 
(1980) 

5. second exten- 
sion of pro- 
visional opera- 
ting permit 
(1981) 


1. preliminary a) 
(1979) 


l. construction a) 
1970) ** 

2. provisional 
operation 
(1971) ** 

3. definitive 
operation b) 
(1972) 

4. expansion to 
130 KCi (1974) 

5. expansion to 
330 KCi (1980) 


Present Phase 


in provi- 
sional 
operation 
(operational 
testing) 


in the pro- 
cess of con- 
stréction 
negotia- 
tions 


in commer- 
Cial opera- 
tion, at 
maximum au- 
thorized 
capacity 
expansion 
to 6.0 KCi 
(22,200 
TBq) autho- 
rization 
pending) 








Table VIII: Necessary Requirements for Approval of Radioactive 
Eyuipment 


Control Methods 

Monitorin: 

A) Manufacturing process 

l. National or foreiyn manufacturing authorization (IR) 

2. Construction plans and calculations 

3. Manufacturing specifications and quality control programs 
4 

5 


. Measures to protect the population 
. Certificate showing the test results 


B) Distribution 
l. Technical specifications and obligations covering usage, 


maintenance, failures, withdrawal, and removal 
2. Reports and records of sales and incidents 


C) Utilization 
l. Instructions for the user listing requisites for compliance 
D) Maintenance 
Technical and personnel resources 
E) Waste removal and management 
Methods to be used and records 


Resources needed 


l. Legislation and specific standards 
2. Study, risk evaluation, and inspection facilities 


Testing 
A) Prototype testing 


l. General inspection 

2. External dosage levels 

3. Superficial contamination 

4. Temperature 

5. Mechanical resistance (shocks, falls, vibrations, etc.) 
6. Corrosion 

7. Incineration 





> 











3) Radioactive source testing 
l. Identification of radioactive material 
2. Activity 

3. Seal 

4. Lifespan 

9. Incineration 

C) Quality control 


Testing of a number of devices, according to statistical 
methods 


Resources needed 


l. Specific standards 
2. Testing laboratory 


Instructions for Use 
A) Utilization 

Authorized use and conditions 
3) dandling 

Exact conditions and methods 
C) Storage 

Conditions and requirements 
D) Precautions in case of deterioration 
E) Maintenance 

Periodic checks 
F) Withdrawal from service 

Measures to be taken 
Resources needed 


l. Specific legislation 
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Identification 


A) On each piece of equipment (indelibly marked) 


3) On each source (indelibly marked) 


l Name of manufacturer or distributor 

2 Reference number of approval authorization 
3. Symbol of radioactive material and activity 
4 Serial number and date of manufacture 


l. Symbol of radioactive material 
2. Serial number 
3. Name of manufacturer 


Resources needed 


l. Legislation or specific standards 


Table IX: 


Type of 


Sector 


indus- 
try 


medi- 
cine 


re- 
search 


Second and Third Category Radioactive Facilities 


Registered in Spain at the End of 1981 


material: non-encapsulated radioisotopes 


Application Number of 
facilities 
registered* 

Partial Total 


l. Tracers 4 4 
in process 

and hydro- 

logy 


1. nuclear 83 
meaicine 

2. radio- 150 nae 
immunoan- 

alysis 


l. studies 28 28 
and teach- 
ing 
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Activity or unit Total 
power of radioac- amount 
tive material used used 


107° to 1071 ci ~70 KCi 
(2,590 
TB) 





Type of material: encapsulated radioactive sources 


lndus- 
try 


medi- 
cine 


re- 
search 


Type of 


indus- 
try 


medi- 
cine 


l. gamma- 90 
graphy 

2. pro- 330 
cess con- 

trol 

3. smoke 
detectors, 

static elec- 
tricity eli- 
minators, 


lightning 357** 468 
rods 

4. light 1 

panels 

5. probes 12 

1. cobalt 78 

therapy 

2. “braqui- 80 160 
therapy" 

3. tracers 2 

l. irradia- 3 21 


tion of foods, 
seeds or other 
substances 

2. miscel- 18 
laneous stu- 

dies and 

teaching 


> to 200 Ci 


10 to 800 mCi 


~40 KCi 
(1,480 TBq) 


107+ to 500 mci 

12 Ci 

0.5 to 5 Ci 

1,500 to 9,000 

Ci 

1 to 300 mCi ~562 KCi 
(20,799 TBq) 

4.5 Ci 

500 KCi, 10 KCi 

and 5 Ci ~510 KCi 
(18,870 TBq) 


107? to 10 Ci 


material: generators of ionizing radiations 


l.indus- 103 
trial ra- 
diography 

2. accele- 
rators for 
nondestruc- 
tive testing 


8 lll 


l. cancer 

treatments 16 16 
with accele- 

rators 
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25 to 500 KV «0.2 Mw 
(3 to 100 mA) 


4 to 8 MVe 40 MVe 


4 to 42 MVe 500 MVe 





re- l. x-ray 6 6 25 to 200 KV ~0.02 MW 


search equipment (3 to 100 
mA) 
* Each facility may consist of one or more sources of 


ionizing radiation. 


** This does not include the number of lightniny rods, 
detectors, and electricity eliminators really installed. 
It is estimated that the actual numbers are 50,000, 10,000, 
and 5,000, vcespectively. 


7679 
CSO: 5100/2549 END 
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